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IN MEMORIAM

We wish to dedicate these proceedings to the memory of W.
Horsley Gantt, M.D., a great scientist who died February 26, 1980,
at age 87, after a life of service to humanity. The recipient of
many honors for his work in developing theories concerning neurosis,
Schizokinesis, and Autokinesis, Dr. Gantt was a physiologist, psy-
chiatrist, and a true scientist in every noble meaning of the word.
He was president of the American Association for the Advancement of
Tension Control during the last year of his active and productive
life, and spoke at the London Conference, of which these proceedings
are the result. Dr. Gantt will be sorely missed by all who knew him
and his exceptional abilities as a seeker of knowledge.






PREFACE

"Tension'" is an internationally recognized word. Its omni-
presence in our public media--in our newspapers, on TV, in magazines,
and on radio--as well as in our everyday conversations indicate that
we are well aware of the problems of over-tenseness. Pulp news-
papers and magazines increase their sales with promises of quick
relief for tension problems. Business executives complain at the
end of the day of being '"uptight'", and often accept a hotel chain's
invitation to "unwind" at their bar. Soap operas attract large
audiences, in part capitalizing on tension problems--irritable ar-
guments between husband and wife seem interminable!

Indeed, the entire world is aware of the need to control ten-
sions. Such widespread needs invite varied '"solutions', with the
most attractive appearing ones offering promises of quick and easy
cures.

The market for tension reduction has been exploited in numer-
ous ingenious ways for centuries but I think never more than today.
People with serious tension disorders often eagerly seize promises
of easy relief, regardless of cost. Those who suffer headaches,
spastic colon, essential hypertension, back pains, phobias and
general anxiety are especially sensitized to tension disorders and
potential cures.

The American Association for the Advancement of Tension Control
is dedicated to the elimination of tension problems through a two-
pronged attack: through the immediate technological application of
tension control principles that now exist, and by encouraging
scientific research to further develop our methods. We hope to help
the public to practice those technics of tension control that have
sound scientific and clinical validation; this is accomplished in
part through the direct and objective measurement of tension,
principally through electromyography. This is because the classical,
standard definition of tension is contraction of the skeletal
muscle; and relaxation is the elongation of skeletal muscle fibers.
The consequences of these accepted scientific definitions of tension
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viii PREFACE

and relaxation for prophylactic and for therapeutic purposes are
enormous, as these proceedings illustrate.

To realize our long term goals of bringing effective tension
control to the peoples of the world we invite the cooperation of
all interested individuals. By working vigorously together our
interdisciplinary efforts should bring us increasingly close to
success.

F. J. McGuigan
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TENSION AND STRESS

Robert E. Rinehart, M.D.

Director, Rinehart Clinic
Portland, Oregon

Tension as referred to here, is habitual or persistent reflex
contraction of voluntary muscles. This habit pattern arises through
involuntary practice, because of bracing to real or imagined uncer-
tainties and/or to painful stimuli. Stress is defined as the re-
action(s) of the organism to any noxious stimulus. Therefore
tension is simply one form of stress, comparable to shivering, in-
flammation, or any other reaction to unpleasant or harmful stimuli.

Difficulties arise because: (a.) We are continually exposed to
a multitude of uncertainties resulting in frequent instinctive tight-
ening, and (b.) Any repeated muscular action is apt to become a
habit pattern. Those of us who happen to be above the average level
of intelligence have excellent imaginative ability with which to con-
jure up uncertainties. Those of us who tend to be perfectionists
are never quite certain about anything. People who possess these
two characteristics are prone to develop a habit pattern of bracing
and become perpetually "stressed."

Initially this habit pattern results in a feeling of exhilara-
tion, frequently leading to physical overexertion. Later feelings
of shakiness, jitteriness and uneasiness occur, followed by fatigue.
For a time fatigue may be masked by exhilaration. Later fatigue
becomes prominent in the morning, after sleeping tense all night.

By afternoon sufficient tightening has occurred to result in masking
of fatigue by exhilaration.

In time fatigued muscles begin to cramp. When this is noticed
it is frequently prominent in neck and/or lower back, classicly
called "tension headache'" or "lumbago.' Of course it is well known
that many things give us a pain in the neck or a pain in the butt-
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4 TENSION AND LIFE

ocks. These are favorite locations for pain of this nature because
the initial tightening is in preparation for fight (tightening of
neck and shoulders) or flight (tightening of hips and lower back).
From this starting point of fatigue and spasm, at times modified
by altered immune responses, there arises a plethora of musculo-
skeletal disabilities generally known as rheumatism and arthritis.

Unfortunately these untoward musculoskeletal reactions are only
the beginning of a variety of disorders due to prolonged stress.
Any or several of the physiopathological disorders described by
Selye (1952) as the '"Adaptation Syndrome'" may occur, plus a variety
of emotional disturbances. Prominent among these are visceral dis-
turbances manifested by cardiovascular and gastrointestinal mal-
function. They arise because of constant bombardment of cerebral
control centers by proprioceptive impulses originating in tense
muscles. Initially there is hyperarousal originating in stimulation
of the reticular formation. Once this is initiated it causes the
organism to be perpetually on guard and more semsitive to real or
imaginary uncertainty. As this increased proprioceptive stimulus
reaches the hypothalamus a host of visceral disturbances are mani-
fested by flushing, sweating, chilling, upset stomach, constipation,
diarrhea, palpitation, blurred vision, dry mouth, wet hands and feet,
etc.

As the limbic system becomes involved in this neuronal hyperac-
tivity emotional disturbances arise. These are manifested by feel-
ings of irritability, apprehension and anxiety. This is the basis
of and explanation for the variety of psychoneuroses which previously
have been inexplicable.

Depression arises as the cerebral cortex, with its perception-
association functions, becomes involved by over-stimulation. The
organism can no longer associate sensory stimuli from various sources
and is forced to withdraw as far as possible from any stimulation.

In view of the amount and variety of suffering arising from this
one source it is no wonder that people have been seeking means to
relieve tension. Unfortunately most '"systems," i.e. yoga, trans-
cendental meditation, biofeedback, autogenic training, zen, etc. for
relief of tension are only transiently effective. The only practical
system for general application is that of Jacobson (1938, 1964)
called "progressive relaxation.'" This requires the services of
teachers who have been trained in anatomy, physiology, kinesiology,
neurology and other basic disciplines. Another system, somewhat
less scientific and therefore less effective, is that of Feldenkrais
(1972) described in his book "Awareness Through Movement.' This
system also is best learned with the help of a trained teacher.
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AROUSAL OF THE BRAIN AND COPING MECHANISMS

Ivor H. Mills, Ph.D., M.D., F.R.C.P.

Endocrinologist, Professor of Medicine
Cambridge University
Cambridge, England

The challenges which the brain has to cope with present them-
selves in a variety of ways, perhaps as a poisonous snake in the
grass, perhaps as the self-imposed drive to pass an important exami-
nation. In general, challenges fall into two groups (l.) those im-
posed from outside and (2.) those which are self-generated.

In either case, certain responses of the nervous system are
similar. The information that an outside threat exists has to be per-
ceived by one of the senses. The transmission of the nervous impulses
is in part to the appropriate region of the cerebral cortex and thus
to the consciousness but in part it is fed into a specialized system
within the spinal cord and brain which is designed to excite the ner-
vous system to appreciate novelty or danger. This is the reticular
formation. It is developed to gather messages from all possible
sources and to coordinate them in terms of the severity of threat
which is imposed. Each individual message may be exaggerated or sup-
pressed in terms of the importance of the threat. Awareness of a cat
brushing past one's leg may be totally suppressed if one hears a
sudden scream of terror.

The reticular formation continues into the brain from related
structures in the cord. It determines various types of excitement
or arousal within the nervous system. One of these is a manifestation
in the electroencephalogram (EEG) which can bring about the change
from relative slow waves which are synchronous and fairly high in am-
plitude and related to the resting or sleep state, to fast, desyn-
chronised, low amplitude waves which are typical of arousal.

These EEG changes can be mimicked by certain drugs: atropine or
other antagonists of acetyl choline produce the sleep pattern whereas
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8 TENSION AND LIFE

drugs mimicking acetyl choline, or preventing its destruction, as
physostigmine does, produce the arousal pattern.

The second type of arousal is behavioral arousal. Usually it is
associated with EEG arousal but the association can be broken by
means of drugs. Frightening challenges would prepare one behavior-
ally for action in case of need. If the challenge is sudden, unex-
pected and intense, it may precipitate the third type of arousal,
namely, that of the autonomic nervous system. This response may be
manifest as sweating, erection of the hairs in the skin and palpita-
tions. These phenomena are especially designed for a physical re-
sponse to the challenge, for attack or running out of the way of what
is threatening.

However, internal challenges not infrequently produce similar
arousal phenomena even though no physical response is likely to be
called for. This is obvious if one is looking at a film or television
picture, though the reality of the scene may make one feel that it is
being experienced and the arousal responses, therefore, may seem com-
patible with this. On the other hand, mental challenges may produce
some degree of autonomic arousal: for instance, doing mental arith-
metic will cause elevation of the blood pressure (Ludbrook et al.,
1975).

ARQUSAL AND EFFICIENCY

The effectiveness of the brain depends upon the degrees of
arousal. If one has a vigilance task in which it is necessary to spot
a relatively infrequent event, the concentration commonly flags if the
events are very infrequent. The mind begins to wander and when the
event occurs it goes unnoticed. This is of importance in the obser-
vation of dials in relation to processes in industry. It is now well
established that arousal can be elevated by some non-distracting
device, e.g. music, and then awareness of the infrequent events is
likely to be more accurate.

We know from experimental studies that electrical stimulation of
the reticular formation produces responses which depend upon the in-
tensity of stimulation. Initially it produces an alerting effect or
the "anticipatory set". At this stage the pulse rate slows and blood
pressure is not raised though increased sweating may occur. If no-
thing is observed as a potential danger by the animal, it proceeds
with its ordinary activity. Higher stimulation produces fear and the
animal is likely to run and hide in the corner of the cage. Still
higher stimulation causes chaotic, uncoordinated activity, rushing
around quite aimlessly.

Figure 1 represents the increase in efficiency with stimulation
of arousal. With mental activity, if arousal is driven too hard,
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Fig. 1. Bi-phasic relationship between arousal and coping efficiency.
Beyond a certain point further elevation leads to depression
which may remain masked. Still further elevation of arousal
leads to development of compulsive thought disorders and
compulsive behavior.

efficiency reaches a plateau. In most people, they are unable to
drive their arousal higher than this; fatigue sets in and they rest.
However, if the person is very highly motivated, or is fired by in-
tense ambition, arousal may be driven still further and then not only
may efficiency fall but depression may then set in. Rather sur-
prisingly, most people are not aware of the fall off in efficiency
with excessive drive or arousal.

With obsessional personalities, the drive to achieve some goal
may continue long after the peak of efficiency is reached. It is
then that we may see the development of compulsive behavior.

EVERYDAY LIFE

Challenges arise from outside the brain even in those who have
no demanding job or competitive life to lead. If one's house is
struck by lightning in a storm and structurally damaged, it demands
extensive thought to work out all the steps that will be required to
restore it to normal. Not the least of the challenges is the un-
certainty as to whether the insurance company will consider the policy
high enough in value to warrant payment of the full costs of repairs.

I1f, shortly afterwards, the man is told he is about to be made
redundant and he knows he will have difficulty in obtaining new em-
ployment, he is faced with a whole new series of challenges with which
he is forced to cope if he has a dependent family. While he is
wrestling with these problems his son might have a motorcycle accident
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and spend weeks in a hospital: his daughter might have a sudden and
unexpected break-up in a love affair. All these represent challenges
to his brain, and also to other members of his family. He might well
be able to cope for a while but the strain on his daughter might be
too great and she becomes increasingly irritable as she loses sleep
and moves into a depressed state. The irritability inevitably leads
to friction within the family which itself becomes an important addi-
tional challenge.

How long can the brain go on meeting one demand after another?
With some personalities the response to too many demands is to give
up attempting to meet them. Opting out is one way of failing to cope,
but it at least leaves the person able to go on normally with other
aspects of his life. On the other hand, if the man with family res-
ponsibilities strives hard to cope with the challenges he may reach
the state where he can stand no more and he enters a depressed state.

In Table 1 are shown the everyday events which may lead to ex-
cessive demands upon the coping mechanism of the brain. In their
book '""Social origins of depression', Professor George Brown and Dr.
Tirril Harris indicate the results of their studies on the quantita-
tion of everyday challenging events. In those who had been diagnosed
as depressed the frequency of events, and especially major challenges,
was appreciably higher than in the people in their control group. The
time during which there had been excessive demands on coping before
depression set in was frequently several months. The time scale is
important. A few major events over three or four months may be more
than most people can tolerate.

INTERACTION OF EXCITING AND STRESSFUL EVENTS

For most people leisure time is thought of as a time for enjoy-
ment when the cares of the day are cast away. However, the studies
of Levi and his colleagues (1972) have shown that a variety of common
types of enjoyment such as watching amusing, exciting or frightening
films, will produce exactly the same rise in adrenaline excretion as
is seen in invoice clerks transferred from weekly wages to piece-work
rates. The increase in adrenaline excretion reflects the higher level
of excitement of the brain. Only watching films of natural scenery
led to a fall in adrenaline excretion.

It is known that on nights when major boxing matches are being
televised there is an increase in the number of patients experiencing
anginal attacks or even coronary thrombosis. This is a sphere where
the relationship between leisure activity and deleterious response is
obvious. It is not so obvious that all major types of excitement add
up in terms of coping ability, even though some are pleasantly excit-
ing occasions and others are traumaticly exciting. The sum of the
arousing effects is what determines the ultimate response in the
brain. When the total demands are too high, depression sets in.
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Table 1. Events Making Demands on the Coping Mechanism

Moving house
Working for examinations

Friction in personal relationships,
at home or at work

Falling in love

Broken love affair/marriage

I1licit love affair

Loss of sleep because of ill children

Mother, with young family, working
"twilight'" shift

Wife alone a lot because husband at sea, etc.
Severe illness in family

Accidents to house, car, etc.
Wife/husband/children battering

Baby constantly stimulated to stop it crying
Exciting films/television

Exciting sport, boxing, rock-climbing,
ice-hockey

Some individuals are quite unaware of the build up of underlying
depression because it may remain masked (Pollitt and Young, 1971).
The process of masking the depression is brought about by the arousal
level of the brain. When this is very high, appreciable depression
may be generated without being obvious. The presense of the masked
depression may be dramatically revealed if the arousal level of the
brain is suddenly lowered. Most commonly this occurs with alcohol
when more than usual has been consumed at a good party. The next
morning when the man or woman wakes up intense depression may grip him
and prevent the execution of, perhaps, relatively undemanding tasks.

Other ways in which depression may suddenly be un-masked are the
use of antidepressant drugs or even learning transendental meditation.
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Both of these may act quite quickly to lower the brain's arousal level
and the person may suddenly be overcome with unexpected depression.

If this occurs with antidepressant drugs, it requires an immediate
increase in the dose to bring the depression under control. Sometimes
the likely individuals to suffer in this way may be selected before
hand: commonly they have sleep disturbance and some upset of sexual
functioning, e.g. change in pattern of menstruation or loss of libido
in women; impotence in men. If both these types of problem occur at
the same time, meditation should be embarked upon with great caution.

Some individuals, especially teenagers, discover that if they
take part in exciting things it may mask their depression and so make
them feel much better. Sometimes the discovery is made by accident.
This particularly applies to the current craze in young women to begin
strict dieting, even when they are not overweight. The slim image has
been fashionable for women since the early nineteen sixties and was
epitomized by Twiggy. Often for no good reason a girl, or a group of
them, goes on a diet. Initially weight loss may be slight but there
often comes a time when it is excessive. The family then tries to
influence her to eat more normally. It may take a great deal of per-
suasion but when she does eat more, she realizes that she does not
feel so lively and she has to make more effort to do her work. At
this point she may well return to her strict diet because she has dis-
covered what Benedict described in 1915 in professional fasters.
Starvation produces mental stimulation and a sense of elation; the
brain is more excited and can cope better with problems; it works
faster and more accurately with less sense of fatigue.

This response to self-starvation is particularly going to benefit
the girl studying for examinations. Indeed 75% of young women with
anorexia nervosa start dieting in the year they are studying for an
important examination. Once they have realized the effect of strict
dieting on arousal level, they are very difficult to dissuade from
their self-starvation.

Although students commonly work into the night to do their work,
a few find out that repeatedly doing this can produce a high arousal
state and even euphoria. Unfortunately it usually ends with a terri-
ble come-down into even more severe depression.

Other means of stimulating arousal level are listed in Table 2.
For those of us who find the excessively loud music at discotheques
painful on our ears, it is difficult to realize that this is used by
some young people as a form of brain stimulation. Small degrees of
depression can be masked by this form of arousal-stimulating techni-
que.

The use of challenges to authority as a form of excitement is not
widely recognized. Defiance at home only serves to raise arousal
level if it leads to some sort of argument or there is the suspense
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Table 2. Stimulation of Arousal to Mask Depression

Sleep deprivation
Starvation - anorexia nervosa
Constant work: inventing jobs to do
Rows with spouse
Very loud music (discotheques)
Challenging authority

- home

- school

- law
Violent fights

Self-injury

slashing

- acid

- cigarette burns
Drugs - caffeine

- nicotine

- amphetamine

of wondering if one will be found out. At school the rewards are much
greater because when a disturbance is produced in the classroom, the
other children will often multiply the excitement, especially with
certain teachers. At times very little real work may be done for days
on end. Unfortunately the initiator of the disturbance eventually
feels the heavy hand of retribution and this may increase the depres-
sion markedly. At length, no amount of excitement can overcome the
depression felt and in a moment of exhaustion of the coping process

an overdose of drugs is likely to be taken.

Many of these young people, after treatment with antidepressants
for two or three months may return to the same class and the same
teachers and work quite normally.
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In some circumstances challenging authority at school may be too
easy and not sufficiently exciting. Challenging the law may then be
much more rewarding in terms of raising arousal level. The suspense,
and perhaps the element of the unknown concerning what would happen
if caught, certainly is as effective or more so than watching such
things on films or television. The studies of Levi and his colleagues
(1972) have shown quite clearly the increase in adrenaline excretion
in those watching such "exciting" films: there is no doubt that the
real life enactment would produce at least an equal adrenaline re-
sponse.

The release of adrenaline is not only an indication that the
arousal level has been stimulated but it is also a potentiator be-
cause it still further excites the reticular formation which leads
to further enhancement of behavioral arousal.

The use of self-injury as a form of mental stimulation probably
falls into a special category. The suspense until they do the cutting
or burning is a phase during which excitement rises but the actual
self-damage is essential to trigger off the release of sufficient
endorphin ("endogenous morphine'') to make them insensitive to pain.
Although they feel the cutting or burning they have no pain sensation.
Indeed the constant repetition of these acts may well become an
addiction so as to get repeated releases of endorphin.

The same probably applies to those who are involved in brutal
violence, particularly kicking the person in the face. At the moment
of doing so it is as if it is happening to the assailant and so the
endorphin is released. 1In some teenagers it appears that taking part
in such violence becomes the equivalent of a shot of heroin. Indeed,
the uncertainty of the extent of retaliation may well heighten the
excitement and the endorphin response. Our studies of wife-batterers
suggest that it takes three to six months' treatment with highly
sedative antidepressants to get them out of the high arousal state in
which violence is an almost automatic, unconscious act.

Two drugs are in everyday use because of their mental stimulating
effects: these are caffeine and nicotine. Within limits caffeine
has a useful stimulating effect when great demands upon mental re-
serves are required. Only occasionally is it taken to the point of
tremor and incoordination. Nicotine has frequently been shown to im-
prove performance in vigilance tests and in delaying the onset of
fatigue (Schachter, 1977). In our own studies it is surprising that
some heavy smokers whose performance in tests is consistently worse
after smoking, are unaware that they have reached the point of nega-
tive returns. Presumably the nicotine is having some other effect
on the brain at this time.
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FEATURES OF FAILURE OF COPING

The common phenomena which are found in people whose coping
powers are pushed to near the limit are listed in Table 3. Sleep
disturbance and irritability are particularly common features. As
they move towards a depressed state, whether overt or masked, effi-
ciency begins to fall. Among the more determined are those who work
longer and longer hours with less and less result.

It is in the more determined people, or those on whom challenges
fall regardless of the care they may take, that the more marked
aspects of coping failure are seen. A change in menstrual pattern
may occur and persist in some women, often associated with loss of
libido. One of the factors in motivating high arousal may be to get
some restoration or even heightening of libido. Impotence in men is
mostly a reflection of driving the coping mechanism too far.

More severe changes occur in those who begin to show overt de-
pression, such as crying attacks, verbal or physical abuse and resort

to excessive use of a variety of drugs, especially alcohol and tran-
quilizers.

Table 3. Features of Coping Failure

Sleep disturbance

Irritability

Lack of concentration

Menstrual disturbance

Loss of 1libido

Impotence

Crying attacks

Unprovoked verbal or physical abuse
Depression

Excessive use of drugs
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TREATMENT OF COPING FAILURE

The drug therapy most commonly used is with tranquilizers. A
high proportion of people we see with coping failure have been on
tranquilizers for some time with no obvious benefit. However, with-
drawal from tranquilizers may produce very unpleasant effects. Anti-
depressants are much more effective in enhancing coping ability
though, as in the treatment of depression, they take some weeks to
get to a maximum effect and usually have to be continued for several
months.

Of much greater importance is realizing the mechanisms which
lead to erosion of coping powers and adapting one's life to avoid,
as far as possible, the sort of challenges which will overtax the
coping process. Unfortunately this so often means some loss of money
as a second job is given up or the mother of a young family has to
stop working the "twilight" shift between 6 p.m. and 10 p.m. Event-
ually some can be persuaded that a calmer, happier life is frequently
possible if some of the drive is taken off and the limbic system of
the brain is allowed some periods without being in over-drive.
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CIVIC EDUCATION IN A STRESSFUL SOCIETY:

A PROGRAM OF VALUE CLARITY AND TENSION REDUCTION
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The area of education loosely labeled civic education has as
one of its major goals the development of citizens that will preserve
and extend democratic values. The schools, however, have tended to
ignore the totality of experiences which are essential for the making
of good citizens. The compartmentalization of the curriculum has
narrowly focused civic education in a formal class called social
studies.

There is a growing body of research which links low self-esteem
to anti-democratic behavior. In addition there is an increasing
amount of research which relates social stress to the lowering of
self-esteem. Current technological society provides a wide variety
of social stresses which are constant, wearing, and cumulative. The
knowledge of the effects of these stresses upon mental and physical
health and ultimately upon self-esteem and democratic citizenship has
had little impact on school curriculum. There needs to be a psycho-
logical and physical dimension to civic education as well as a cogni-
tive one. Civic education needs to focus on ways of developing
positive coping abilities which promote physical relaxation and psy-
chological balance. High self-esteem and democratic behavior depend
on these abilities.

The literature relating personality traits to political beliefs
and behaviors is voluminous (Greenstein and Learner, 1971). Certain
scholars, however, have narrowed their focus to those traits necessary
for democratic commitment. Harold Lasswell (1951), one of the early
pioneers in this endeavor, attempted to identify the democratic char-
acter. According to Lasswell, all the democratic character traits
came from a common source, the individual's positive estimation of
himself. The reason democratic character did not develop was because
low estimates of the self were permitted to form.

17
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Inkeles (1961) drew a similar picture of the democratic person-
ality. The democrat was confident of his own self-worth and the
values of others; he was flexible, tolerant of ambiguity and dif-
ferences, open minded, and relatively free from anxiety. These
traits caused the individual to be well integrated psychologically
and socially.

Lane (1962), although stating his position negatively, outlined
the beliefs, needs, patterns of behavior, and psychological states
which diminished a person's desire or capacity to be a democrat.
Among the many pathologies listed were alienation from society, per-
vasive cynicism, irrationality, self-estrangement, and loss of
identity. All of the pathologies cohered and formed a distinctive
psychological type, concluded Lane, the impoverished self. The im-
poverished self was built from a composite of low self-acceptance,
low self-esteem, and low ego strength.

After reviewing the literature relating personality traits to
democratic behavior, Sniderman (1975) noticed the emphasis each
scholar gave to the relationship between positive self-esteem and
democratic behavior. In addition he found a number of research
studies which showed low self-esteem a significant cause of conform-
ity (Gergen and Bauer, 1967), psychological maladjustment (Smith,
1958), poor school achievement (Crandall, 1966), and racial discrim-
ination (Heiss and Owens, 1972). Sniderman decided to put the low
self-esteem, anti-democratic behavior theory to empirical test.

Identifying personal unworthiness, interpersonal competence and
status inferiority as the three components of self-esteem, he
analyzed the data drawn from two studies done by Herbert McClosky
(1968). After correlating levels of self-esteem with a variety of
social and political attitudes, Sniderman agreed with the earlier
theoretical conclusion. ''The evidence seems plain, the conclusion
obvious," he declared:

Low self-esteem encourages a susceptibility to
political extremism. Compared to those with high
self-esteem, those with low self-esteem show
markedly less tolerance, less support for pro-
cedural rights, less faith in democracy, and
more cynicism about politics. They have a
penchant for seeing conspiracies at work, a
disenchantment with the established political
order, an express desire for large-scale change
by whatever means possible, at whatever cost
necessary. They set little store by freedom of
speech and assembly (unless it is theirs), the
importance of diversity in an open society, the
principle of equality.
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Sniderman softened his position somewhat, adding that individ-
uals with low self-esteem were less likely to participate in politics
and, therefore, less susceptible to extremist views. Yet this was
hardly a positive statement as democratic society depends on the
active involvement of large numbers of citizens.

If these scholars are correct in their conclusion, if democratic
behavior is a by-product of high self-esteem, it follows that civic
education should be centrally concerned with its development and
maintenance. But just how susceptible is self-esteem to change, and
what effect does social stress have upon it? Research does not
always answer these questions with consistency.*

The literature regarding personality theory, of which self-
esteem is a part, is extensive but contradictory. One of the basic
disputes concerns the malleability of personality traits. Individual
or consistency theories believe that basic personality is formed at a
very young age, and then stability occurs; social theories, however,
focus on events outside the individual and emphasize continuous
change throughout a person's lifetime (Bavelas, 1978).

Probably the greatest influence on the acceptance of the stabil-
ity theory as it relates to self-esteem has been the work of Cooper-
smith (1967). His eight-year longitudinal study was, and is, the
definitive study in self-esteem. Coopersmith admitted there were
transitory changes in self-esteem, but he thought them momentary,
situational, and limited. He based his conclusions on two studies:
(1) a study by Aronson and Mills (1959) who admitted that specific
incidents and environmental changes did produce shifts in self-esteem,
but who concluded that self-esteem reverted to its customary level
when conditions returned to normal, and (2) his own study which
found that over a three-year period, a group of fifth graders showed
consistency in self-esteem levels. Coopersmith concluded that he was
in agreement with the consistency theory of personality development.

Yet the consistency theory regarding self-esteem has come under
recent criticism. Jones (1973), after reviewing sixteen research
studies relating to self-esteem, concluded that only six supported

*One of the difficulties in discussing self-esteem is that it has been
examined under so many labels including self-concept, self-esteem,
self-image and self-evaluation (Wylie, 1961). Many of the studies
cover only one aspect of what is generally thought to be self-esteem.
Coopersmith's (1967) definition of self-esteem as '"a personal judg-
ment of worthiness that is expressed in the attitudes the individual
holds toward himself'" seems a helpful working definition and appears
to cover what most researchers are trying to get at.
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the consistency theory and that the support of these six was quest-
tionable. There is also a growing body of research suggesting self-
esteem does change with changing environmental conditions (Aronson
and Mettee, 1968; Freedman and Doob, 1969; Golin, Hartman, Klatt,
Munz and Wolfgang, 1977; Ludwig and Maehr, 1967; McMillan, 1968;
McMillan and Helmrich, 1969; McMillan and Renolds, 1969; Wilcox and
Mitchell, 1977). It appears, therefore, that the early years are
extremely important in the formation of self-esteem and that self-
esteem is one of the more stable individual characteristics. Yet it
also appears, given the right environmental conditions, self-esteem
can be raised or lowered throughout a person's lifetime.

What effect does stress have upon self-esteem?® Disapproval
treatment, rejection or negative feedback, which many individuals
interpret as being stressful, when used in laboratory research has
produced lowered self-esteem. Ludwig and Maehr (1967) found that
seventh and eighth-grade boys, when given disapproval treatment for
performing various physical tasks, showed lowered self-esteem. Gibby
and Gibby (1967) explored the effects of academic failure upon seven-
th grade students. Under the failure situation, students regarded
themselves less highly and believed they were not as highly regarded
by others. Wilcox and Mitchell (1977), using a role playing exer-
cise, found that rejected college students showed a decrease in self-
esteem.

Stressful field conditions also seem to produce lowered self-
esteem, Grinker and Spiegel (1945) found that a basic effect of
combat was a loss of self-confidence regarding personal invulnerabi-
lity. Schmideberg (1942) found similar results among victims of
bombing raids, and Wolfenstein (1957) reported the same effec. among
survivors of natural disasters. Helmreich (1972), basing his con-
clusions on circumstantial evidence, reviewed a number of studies
which examined peer group influence in stress situations. These
studies, he concluded, revealed behaviors typical of persons suffer-
ing from loss of self-esteem.

*Stress as used in this paper is defined as "a stimulus or condition
that produces demands on the human organism that require it to
exceed its ordinary level of functioning or that restrict activity
levels below usual levels of functioning' (Scott and Howard, 1970).
Notice that the definition allows for both psychological and physi-
cal reactions to conditions, and that it includes nontraumatic,
wearing events as well as traumatic ones. Also, a situation of
boredom or of sensory deprivation is included. In addition, the
definition allows for individual differences since it allows for
the activity level at which each person most comfortably functions.



WILLIAM G. WILLIAMS 21

What is the reaction of individual self-esteem to long-term
social stress, to the cumulative and wearing events of most modern
industrial democracies? Here the answers are not quite so clear.
Scott (1967) concluded, after studying the patterns of illness in a
group of female employees, that nontraumatic but long-term wearing
events produced the same kinds of physiological and psychological
responses to stress as traumatic situations. The research of Brown
(1974), Dohrenwend and Dohrenwend (1969), and Holms and Rahe (1967)
has focused on the physical and psychological effects of specific
life events. Their conclusions indicate that cumulative life changes
can result in mental and physical illness. Janis (1971), after ex-
amining the literature relating to long-term stress, reasoned that
the same kind of change produced by a single disaster or traumatic
event could also develop gradually if a highly stressful life situa-
tion continued for a prolonged period. An individual's basic attitude
of self-confidence about coping, he reasoned, could be severely
shaken by 'an accumulation of . . . stresses over a long period of
time."

Two more recent studies shed additional light on the effect of
long-term stress on self-esteem. Shanan, De-Nour, and Garty (1976)
examined the effects of prolonged stress upon coping style in termi-
nal renal failure patients. The readiness to cope actively with
challenging or threatening situations was found dramatically reduced
and a shift from positive self-perceptions to negative ones occurred.
Chronological age or social background was found unrelated to coping
behavior. Shanan and his associates concluded that prolonged stress
led to negative self-concepts and passive coping styles.

Frankenhaeuser and Gardell (1976) found similar results of
stress upon self-esteem in an interesting study examining the effect
of overload and underload work factors on well-being, job satisfac-
tion, and health. They indicated the data presented was representa-
tive of work conditions in a wide range of industries. The machine
paced work, and the lack of control over the work, they concluded,
was a serious threat to self-esteem.

At this point we cannot say with absolute certainty that pro-
longed social stress, the kind produced by modern technological
society, does lower self-esteem, but research and common logic
certainly point in that direction. And it does appear that when
social conditions are ripe, the effects of lowered self-esteem do
spill over into the political and social arena in the form of anti-
democratic behavior.

Are the social conditions ripe? If we are to believe the
sociologists and the host of other social philosophers examining
current technological society, social stress is constant and ubiqui-
tous and responsible for a variety of maladaptive behaviors (Ellul,
1967; Hoffer, 1964; Marcuse, 1964; Schumacher, 1977; Toffler, 1970).
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It is not necessary here to examine in detail the modern social
stresses to which human beings are exposed, but perhaps it would be
helpful to sketch in broad strokes some current conditions relating
to social stress, remembering that not all individuals will interpret
the same event or condition as stressful. It is possible, however,
to refer to those events or conditions most likely to produce dis-
turbances in people.

Disturbances seem at the center of the family unit of today.
The family unit has undergone major changes over the past century.
The nuclear family of today offers much less insulation from social
stress than did the extended family of the Nineteenth Century.
Members experience less restraint, but they are exposed to more con-
flict. There is less cohesion in the family and more ambivalence.
Recent estimates suggest that in the United States two out of every
five families contains only one parent.

Children particularly experience isolation. They encounter few
adults as compared to societies with extended families. Until the
child goes to school, the only adults he encounters besides the
parents are relatives and mothers of playmates. There is, of course,
the vicarious experience with the television, and the child does
interact with the teacher when he goes to school, but in general
childhood experience does not lead easily and smoothly into adult
life. The child experiences few economic or social responsibilities;
his play does not prepare him for his occupation, and his formal
education is often abstract and divorced from life experiences.
Children are expected to obey adult demands, but they are also ex-
pected to be self-assertive in order to behave like adults. They
are given conflicting information on restraining impulses that adults
are freely allowed to express. Technological society has created a
mass sub-culture called adolescence with its own values and behav-
iors.

The adult male also feels the stresses of modern society. The
father's position in the family has changed considerably over the
past century. In order to provide an acceptable living standard, he
must compete with other workers. His work environment often offers
few rewards, yet it demands time and effort. When he fails, he
looses self-esteem in the work setting as well as in the family.

And even when he provides well, he often receives little family
affection.

The woman of the Twentieth Century, however, has experienced
emancipation, for no longer is she limited to the career of home-
maker. Modern technological developments have made homelife easier
and less stressful, and the advent of birth control measures has
freed the mother to devote more time to her own interests. Yet all
is not well. Women, too, are thrust into the competition of the work
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environment, often suffering the same social stresses as the male.
In addition, she if often confused over roles, not exactly sure what
being feminine and female means.

The work environment in Twentieth Century society is also one
of stress. People congest in large cities working for impersonal
companies or governments. They hurry to and from work engaging in
work that is often personally unsatisfying and under conditions that
could be labeled inhumane. Natural bodily rhythms are subjected to
clock time, and the noise of the factory often impedes communica-
tions. White collar co-workers are frequently competitors, while
labor and management engage in posturing and confrontation.

Finally, modern society is one of rapid change. Social change
in general is stressful., Occupation and residence shifts, economic
and political upheavals, and high speed technological changes all
place increased physical and psychological demands upon people.

And modern mass media makes us aware of stressful events outside our
local community. We are exposed to a wide variety of world-wide
situations that in former times would have gone unnoticed.

The foregoing is a limited subjective analysis of the current
social scene drawn in part from the writings of Groen and Bastiaans
(1975), Kneller (1965), and Ryan (1969). And some of the conditions
described are overdrawn for not all individuals experience these
social stresses, and many that do are able to cope and to maintain
high levels of self-esteem. Nevertheless, for large numbers of
people, the wearing social stresses of modern industrial society do
create psychological imbalance and physical tension, ultimately
leading to loss of self-esteem and to anti-democratic behavior.

What can civic education do about all this? Certainly the
foregoing suggests that one effort should be to aid students in the
development of high self-esteem. High self-esteem seems to carry
with it some of the insulation necessary to cope successfully with
the social stresses of modern society (Coopersmith, 1967). But
beyond the development of high self-esteem, education needs to
search for techniques for building effective ways of dealing with
social stress in order that high self-esteem can be maintained.*

*I do not wish to minimize the importance of developing good self-
esteem, but the emphasis of this paper is on developing coping
abilities in order that high levels of self-esteem can be main-
tained. Interestingly, in helping children and adolescents learn
to cope with stress, a concomitant result is that higher levels of
self-esteem are built (Cohen, 1964). However, the building of
high self-esteem goes beyond the learning of coping skills. The
development of self-esteem is a result of the complex interaction
of the individual with parents, peer, and adults.
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Coopersmith (1968) has suggested that we need to give more attention
to building the capacity ''to respond constructively to challenges
and troublesome conditions . . ." His suggestion seems sound.

Stress researchers use the term 'cope' when referring to an
individual's attempt to respond to challenging and troublesome
conditions. Coping, however, should not be confused with simply
adapting. Teaching children to cope with stress does not teach
them to simply accept social conditions and then to live in a
negative way. Coping compares favorably with the problem-solving
process. It assimilates new information, corrects when necessary,
and then accommodates to new situations (Haan, 1977; Janis and Mann,
1977). It does not teach individuals to opt for the status quo,
nor does it teach individuals to blindly accept change; it does not
cupport a particular social or economic bias. It does, however,
support the democratic faith in that it is consistent with rational,
democratic problem solving.

One area where schools need to focus attention if children are
to develop positive coping behaviors is in the area of value clarity.
Confusion regarding correct decisions is widespread among children,
adolescents and adults. People simply do not know what they believe;
they have no basis upon which to make judgments. Many of the stress
related problems are really value problems. People are buffeted by
social stress because they have not developed the inner conviction
of what is to be valued (Howe and Howe, 1975; Raths, Harmin and
Simon, 1978; Reisman, Denney and Glazer, 1950) .

Value clarification, a process developed by Louis Raths and his
associates (Raths, Harmin and Simon, 1966), is a technique that seems
to hold promise in contributing to coping abilities and to stable
high self-esteem. Popularized through the writings and workshops of
Sidney Simon, the clarification process has influenced teachers at
a1l levels of education. Raths and Simon posit the belief that the
irrationality, apathy, and confusion of Western society is the
result of rapid social upheaval. At the root of this maladaptive
behavior is the problem of value confusion. Adults and youth alike
do not know what they are for or what is worth working for. The
function of the teacher, using value clarification techniques, is to
constantly question students concerning their goals, aspirations,
attitudes, beliefs, and conclusions, to ask them why they have
chosen what they have chosen. The process is one where the student
is constantly called upon to make choices relating to personal and
social events and to defend his choices based on a rational explana-
tion of his value preferences. Simon and others (Howe and Howe, 1975;
Simon, Howe, and Kirschenbaum, 1972) have devised numerous activities
to use within the classroom to stimulate the clarification process.

Raths et al. (1978) have concluded that many students after
experiencing value clarification show less apathy and conformity
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and more independence and seriousness of purpose. In addition,
students display an increase in self-direction and self-trust.
Other positive results include a reduction in uncertainty, incon-
sistency, overdissention and disruptive behavior. And particularly
important from the standpoint of positive coping, students show an
increased confidence that problems can be solved and personal power
can be marshalled. A number of research studies seem to confirm
these conclusions (Blokker, Glaser and Kirschenbaum, 1976; Covault,
1973; Gorsuch, Arno and Bachelder, 1976; Guziak, 1974; Kelly 1976;
Smith, 1973; Wilgoren, 1973).

Value clarification, it seems, prepares the student for many of
the social stresses he will encounter and that will demand coping.
Preparedness reduces anxiety and frustration. The student knows
what he believes and choices become easier and less stressful
(Lazarus, 1977). Also, the student by engaging in value clarifica-
tion has been involved in the problem solving process. He has
learned how to deal rationally and constructively with stressful or
problem situations. If handled correctly by the teacher, value
clarification exposes the student to a variety of personal and social
situations and issues similar to ones he will encounter outside the
classroom. Antonovsky (1974) has suggested that the individual's
ability to cope is based in part on a concept called homeostatic
flexibility, which he defines as the ability to accept alternatives.
Value clarification gives the student practice in confronting a wide
variety of situations and in selecting from a large number of alter-
natives. Value clarification leads to the development of homeo-
static flexibility.

Another strategy, similar to value clarification, is a technique
which causes the student to confront moral dilemmas. Based on the
moral development theory of Lawrence Kohlberg (1971), moral dilemma
strategy presents a personal or social situation to students which
demands a solution based on moral reasoning. There are, of course,
a variety of solutions for each dilemma, and there are no right
answers. The role of the teacher is to create moral conflict and
cognitive disequilibrium among the students. Students are to in-
tellectually reason through their choices and are to engage in
discussion with fellow students (Hersh, Paolitto, and Reimer, 1979).
Although Kohlberg's developmental theory has undergone some telling
philosophical and empirical criticism and no longer appears as valid
as it once did (Kurtiness and Greif, 1974) the use of moral dilemmas
still appears a useful technique in developing successful coping
abilities. Many of the same benefits which result from value clari-
fication also result from confronting moral dilemmas. In addition
moral dilemmas offer the students situations filled with ambiguity.
Lazarus (1966) has suggested that successful coping in part depends
on the individual's ability to resolve the ambiguity of a situation.
Moral dilemmas give the students practice in resolving ambiguities.
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There are, however, some serious objections to a civic education
program using only value clarification (Colby, 1975; Stewart, 1975).
And the same objections would apply to moral dilemma techniques when
stripped of Kohlberg's theoretical base. It seems obvious that as a
way of helping students clarify and cope with what is often a con-
fusing and bewildering variety of choices, clarification techniques
and moral dilemma strategies holds great promise. Yet the vagueness
concerning what values students tend to internalize creates a social
as well as a philosophical problem. Recent behavior at the highest
levels of government shows the emptiness of such a relativistic
position. When human beings are resolving stressful personal and
social issues, we want them to resolve the issues in ways that will
further humane and rational goals.

Perhaps a necessary adjunct to value clarification might be what
Lawrence Cremin, rephrasing Mathew Arnold, has called the need to
encourage universal acquaintance with the best that has been thought
and said" (Cremin, 1965), Cremin in his "Genius of American Educa-
tion" suggested that the school was uniquely equipped to make stud-
ents aware of 'the constant bombardment of facts, opinions and values
to which they are subjected and to help them question what they see
and hear . . ." Ultimately, he concluded, schools needed to provide
the intellectual resources needed '"to make judgments and to assess
significance."

Cremin's suggestion fills the void inherent in the value clari-
fication process. Human beings do not internalize values devoid of
environmental influence, Cremin's concern is that schools as one
influence should opt on the side of the rational and humane values.
To so believe goes to the very heart of a major philosophical issue.
It is not the purpose here to pursue this axiological argument.
Suffice to say that a number of scholars have raised serious ques-
tions about crude relativism (Van Tassel, 1967). The 1976 National
Conference on Citizenship Education devoted its major effort to ex-
ploring the question of public and individual morality; as a result
the Salt Lake City, Utah, School District identified twelve democra-
tic principles (values) to be taught as guides to behavior or, to use
Cremin's terms, as resources to make judgments and to assess sig-
nificance (Thomas and Richards, 1979).

Much of this sounds quite traditional. Civic education has
often attempted to teach the best that has been thought and said as
guides to behavior. Yet often it has been a kind of education using
dull and unimaginative techniques, an education attempting to blud-
geon into students the best that has been thought and said. We need
to make students aware of what is rational and humane, but we also
need to soften our pedagogy. Students could be shown that civilized
behavior has often been measured by the humane and rational values.
They could then be asked to consider these ideals as guides to
individual and social behavior. We not only want students to cope
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with the stresses of the social environment, we want them to cope
making choices that will further positive individual and social ends.
Value clarification remains silent on what values students should
choose. What is needed, it appears, is an artful meshing of Cremin's
universal acquaintance with Raths and Simons' value clarification.

Yet clarity of values consistent with humane and rational goals
is but a partial answer to meeting the stresses of modern technologi-
cal society. Being clear about what one believes certainly does con-
tribute to coping abilities and to the maintenance of high self-
esteem, but even this cognitive and psychological insulation does not
provide the physical resources necessary to deal with social stress.
Shalit (1977), has suggested that '"the failure to resolve ambiguity,
or only partial resolution of ambiguity might well set the upper
limit to the success of the whole coping process." Ambiguity, how-
ever, is at the very center of democratic society. The democratic
faith, by the nature of the principles it affirms, is a constant
stimulus to change. It encourages people to speak their minds and
to act on their beliefs. By being open, it throws its citizens into
conflict. And many of the tenets of the democratic faith are them-
selves ambiguous. How should a democratic society balance the claims
of the majority against the rights of a minority? Are certain rights
more basic than others, and which should take precedence in event of
conflict? To live in a democratic society is to live with stress
(Williams, 1972). Even if one is clear about the values one holds,
social stress will still exist. Anyone attempting to work within
the democratic system will experience conflict and ambiguity and
will be subjected to its psychological and physical demands. Psycho-
logical balance and the maintenance of high self-esteem will not be
achieved by value clarity alone.

It is widely recognized that reactions to stress are physiologi-
cal as well as psychological (Dohrenwend and Dohrenwend, 1974;
Jacobson, 1964; Monat and Lazarus, 1977). Negative psychological
reactions to stress may also trigger negative physiological re-
sponses. Anxiety and fear, for example, may be expressed not only
through subjective feelings of intense dread and discomfort, but also
through altercations in basic physiological processes (Alexander,
1950; Crider, 1970; Groen and Bastiaans, 1975). Conversely, pro-
longed physical tension can negatively regulate psychological and
social performance (Jacobson, 1964). It appears that the physiolo-
gical, psychological, and social systems are linked. Stress reaction
in one system has ramifications in the other (Caudill, 1961).

It follows, therefore, that if the individual is going to cope
with stress effectively, he must be taught ways of handling physi-
cal tension. Civic education for the maintenance of high self-esteem
is not only cognitive and psychological in character, it is also
physiological. Ways of controlling physical tension are as impor-
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tant to democratic behavior as are cognitive understandings of the
democratic process. Educators working in the area of tension con-
trol are civic educators. Our failure in education has been the
inability to see the inter-locking relationships of the cognitive,
psychological, and physical areas, all of which play a part in the
total education of the democratic citizen.

It is not the purpose here to examine in detail the variety of
tension control techniques. The literature examining bio-feedback,
meditation, progressive relaxation, and physical exercise as suc-
cessful ways of managing tension is immense and growing. However,
several suggestions can be made relating tension control to educa-
tion in the schools.

Although the use of biofeedback (Schwartz and Beatty, 1977) and
meditation techniques (Wallace, 1970) seem to be effective in
helping to control tension, their use in the schools seems limited.
Biofeedback uses sophisticated electronic instruments to teach in-
dividuals to control their internal processes, but the cost of these
instruments seems prohibitive for most school systems. Meditation,
in many minds, is associated with various religious and mystical
cults. Parents are not yet ready to accept at the elementary or
secondary level the teaching of meditation techniques even though
as Herbert Benson (1975) has shown, meditation need not be mystical
or religious.

The most promising area for teaching tension control in the
schools seems to lie in the area of progressive relaxation. Pio-
neered by Edmund Jacobson (1929) and made popular to physical educa-
tors through the efforts of Arthur Steinhaus (1963), progressive
relaxation requires little in the way of mechanical apparatus; nor
is it in any way attached to something mystical. It can be taught
quite easily in the physical education setting. There are already
a number of physical educators in the United States who have been
trained in progressive relaxation techniques (Frederick, 1975), and
some novel ways of teaching progressive relaxation to children are
beginning to appear (Koeppen, 1974).

Very simply, progressive relaxation teaches the individual to
recognize both muscle tenseness and muscle relaxation. The individ-
ual is taught to achieve relaxation over the external muscles. When
this is achieved, internal muscle tension subsides, nerves become
inactive, pulse rate declines, temperature and blood pressure fall
and mental and emotional activity diminish. This deep state of re-
laxation produces a quiescence of the entire body. The individual
goes beyond the normal degree of relaxation which usually contains
some residual tension. Progressive relaxation requires practice,
and it is not simply learned in a matter of days. The process can
lead to a state where total relaxation of the body is achieved. It
can also produce the ability to relax muscles not required when the
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individual is engaged in every day tasks. This latter ability,
called differential relaxation, seems most beneficial in helping the
individual cope with stress. He is taught to minimize tension when
dealing with stressful situations; the individual's ability to cope
seems enhanced (Jacobson, 1929, 1964, 1970). There are numerous
reports of personal cases where progressive relaxation proved
highly successful (Jacobson, 1970). Progressive relaxation, it
appears, should be a necessary and integral part of a total civic
education program.

Another area receiving increasing attention for achieving
physical and mental relaxation is the use of physical exercise.
Conventional wisdom, for many years, has suggested that exercise
produced a calming effect upon the body, but there has been little
empirical research to support this conclusion. Recently some re-
search has begun to demonstrate the beneficial relaxation results of
physical exercise (deVries, 1975). At this point, the results are
tentative, and one wishes the exercise physiologists would provide
us with more information. If one is to believe the thousands of
personal testimonials found in such popular books as James Fixx's
""The Complete Book of Running' or in the popular periodicals such as
Runner's World, certainly something positive is happening.

A few studies have been done relating mental health and physi-
cal exercise. Michael (1957) found that a physical fitness program
increased ability to withstand emotional stress, while Jette (1971)
determined that habitual exercisers were less anxious than nonexer-
cisers. In a series of studies, Ismail and Young (1973, 1974, 1976,
1977) repeatedly found a positive relationship between physical fit-
ness and such personality characteristics as emotional stability,
self-confidence, and security. Herbert deVries has focused his
attention on the direct relationship between exercise and neuro-
muscular tension (1968, 1970, 1972). 1In all results, he found
moderate exercise reduced tension. His research study in 1972 used
individuals with anxiety-tension problems. Exercise of the appro-
priate type and at the correct level of intensity, he found, had a
significantly greater effect upon reduced tension than did a fre-
quently prescribed tranquilizing drug. DeVries cautiously con-
cluded, after examining the research relating physical exercise to
relaxation, that rhythmic exercise such as jogging, cycling, or
bench stepping with a duration of from five to ten minutes at thirty
to fifty percent of maximum was most effective in producing the
tranquilizing effect (1975).

One cannot state with certainty that exercise in general reduces
muscular tension and leads to physical and mental relaxation, but the
literature is certainly suggestive. What might prove ultimately
beneficial is a program combining the teaching of progressive relax-
ation techniques along with the development of life-long exercise
habits. Again such a program would contribute significantly to the
over-all goal of democratic civic education.
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It seems clear that we need to see civic education beyond the
bounds of the traditional cognitive approach. Civic education
should not be compartmentalized into a social studies class. Civic
education for a democratic society needs to link the social, psycho-
logical and physical lives of people. The foregoing has argued that
anti-democratic behavior is often a result of low self-esteem. It
has been further shown that prolonged wearing social stress can lead
to low self-esteem. A program focusing on value clarity and upon
tension reduction has been suggested as ways to further coping
abilities and to help maintain good self-esteem.

Modern technological society has produced a variety of social
stresses, but even if these irritants were eliminated, stress would
still be with us; democratic society is inherently stressful. Yet
for all its messy ambiguities, democratic society is the one in which
most of us would choose to live. Its stresses for some are invigo-
rating and motivating; these individuals have learned how to cope
effectively. Many, however, are not so successful. The preserva-
tion and extension of democratic society might well rest on the
ability of civic educators to help all individuals cope with social
stress in a positive and productive way.
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A BRIEF ANALYSIS OF POPULARIZATION OF PROGRESSIVE RELAXATION IN

JAPAN
Dr. Toshio Watanabe
Yokohama National University
Yokohama, Japan

ABSTRACT#*

Muscular relaxation was first introduced to Japan by Dr. Edmund
Jacobson and Dr. A. H. Steinhaus about ten years ago, but its im-
portance was not fully appreciated at that time.

For the first few years, because of the rapid progress of in-
dustrialization and the changes which occurred accordingly, the
nation has been confronted with the problem of stress.

Meanwhile people have started recognizing the significance of
muscular relaxation, and it is now one of the most popular topics
in journalism. Unfortunately, there are still only few that can
actually practice the method.

There remains an urgent need for it to be more widely spread
for the sake of the future.

*Only abstract available.
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EMOTIONAL STRESS TESTING AND RELAXATION IN CARDIAC REHABILITATION

Wesley E. Sime, M.P.H., Ph.D.

Director, Stress Physiology Laboratory
University of Nebraska
Lincoln, Nebraska

There is considerable interest currently in the relationship
between emotional stress and coronary heart disease. Since the be-
ginning of recorded medical history clinicians have suspected that
stress may be a precipitating factor in the atherosclerotic disease
process. Many of these beliefs were based upon anecdotal evidence
citing cases of angina pectoris (Lown, 1977) and voodoo death (Engle,
1971) resulting from severe emotional strain. While this evidence
was quite enticing it was not sufficient to establish a casual re-
lationship between emotional stress and atherosclerosis.

Fortunately medical science is very conservative and this early
suggestive evidence has not swayed the bulk of traditional therapy
toward any extreme or exotic treatment procedures. On the contrary,
medicine has failed to recognize some meaningful developments in this
area because they either lacked hard physiological data to support
the theoretical concepts or they did not appear relevant to coronary
risk. More recently the developments in psychology, physiology and
psychophysiology have produced 'relevancy'" for the issues in heart
disease risk via the progressive, interdisciplinary efforts in be-
havioral medicine.

Selye's (1946) early work with animals demonstrating the general
adaptation syndrome made the term '"stress" very popular. Even before
that time Cannon (1935) had conceived similar principles with his
description of the "fight or flight'" response. More recently, Mason
(1968) has shown that the mechanisms and characteristics of a 'stress/
strain" response are not nearly as simple as Selye had viewed it. He
demonstrated that intense psychosocial stimuli could result in two
completely different neuroendocrine responses depending upon how the
victim perceives the situation. In animal responses the effects of
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shock avoidance (acutely) psychosocial frustration (chronically) have
been clearly related to myocardial damage and infarction.

Unfortunately, similar research in humans is impossible for ob-
vious moral and ethical reasons. Yet there persists an overwhelming
need to conduct very careful objective research in a controlled en-
vironment. In the past few years several efforts have been put forth
in this regard. Lown and Verrier (1976) have demonstrated that the
frequency of premature ventricular contractions is influenced by
psychologically stressful events in the laboratory. In the "real-
life" setting, Taggart et al., (1973) showed that ectopic beats,
catecholamine level and triglyceride levels were elevated in re-
covered 'cardiac" patients when speaking before an audience.

Further attempts at standardizing psychological input and moni-
toring patients in the laboratory were initiated by Schiffer, et al.,
(1976). They monitored heart rate, ECG and blood pressure while
patients took a standardized ego-threatening quiz. Angina patients,
hypertensive patients and the executive sub-groups all showed signi-
ficantly higher heart rate and blood pressure responses than did the
asymptomatic patients and the non-executives. The results were in-
triguing because of the group differences, however, there was not
enough solid evidence to suggest tht hyper-reactivity of heart rate
and blood pressure was implicated in the pathogenesis of the disease.

The coronary-prone behavior pattern concept represents another
attempt at providing an objective assessment of the link between
stress and coronary heart disease (CHD). In the past two decades
much evidence has been accumulated to support the theory that Type
A, aggressive, overly-competitive, hyper-alert, time-conscious,
hostile individuals are 2 to 6 times more likely to show evidence
of coronary heart disease prematurely than are their Type B, easy-
going, relaxed but functionally efficient counterparts.

Some efforts to examine the physiological concommitants of Type
A versus Type B individuals have yielded very encouraging results.
Dembrowski, et al., (In Press) has shown that Type A male college
students exhibited four times higher increase in heart rate and
twice the increase in systolic blood pressure response to laboratory
challenges than did the Type B students. The results were much less
dramatic for female students presumably because the lab challenges
appeared less salient to females. On the other hand, one could con-
clude that the reduced reactivity for young females may be a key to
their very low incidence of heart disease relative to males. In
addition, it was interesting to note that hostility and verbal com-
petitiveness, two components of the Type A complex, correlated most
strongly with the changes in blood pressure and heart rate. Ap-
parently there are some components of the Type A complex which are
less well tolerated by the cardiovascular system. When identified
more clearly and completely these will require much therapeutic
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attention in the future.

PSYCHOPHYSIOLOGICAL (EMOTIONAL) STRESS TESTING

Subject Preparation

It is important to emphasize the need for a resting baseline
condition prior to onset of testing. Mere existence, breathing
and functioning, requires some degree of physiological arousal.
When these are minimal, as in the normal relaxed individual shortly
after awakening, one is considered to be at basal metabolic rate
(BMR). The experimenter can never be certain when that state is
reached, but it should be held as the desired point from which to
begin testing. Deference in this issue assures the experimenter
that an unknown element contaminates the procedure even before
testing begins.

In order to achieve a BMR condition in all test subjects it is
perhaps obvious that relaxation procedures are in order. The first
step is to allow the subject time and opportunity for habituation
and familiarization with the laboratory setting. This usually re-
quires having test subjects visit the lab at least once before test-
ing to sensitize them to the equipment, personnel and procedures.

At the start of the actual test the subject should be assured beyond
a doubt that all procedures are innocuous and that the subject may
even achieve a state of relaxation heretofore not experienced.

Once the electrodes are attached and the equipment is operation-
al, a rest period of at least ten minutes is invoked. During this
period of time the experimenter should use external means to facili-
tate a "relaxation response' experience. Subjects can be encouraged
to fall asleep. Soft music and suggestive phrases can be utilized
to minimize the cognitive domain. Physical manipulation of muscula-
ture is also possible with the use of a recliner chair equipped with
vibrator and roller-massage elements. The minimum provision for
support is a simple recliner chair. Head, neck, arms, and legs must
be supported in a position which is optimally comfortable for the
subjects. In some cases this may require cushioning with pillows or
elevating the legs to relieve back strain. The room temperature must
be comfortable to the subject, presumably set at 72 to 76 degrees
Farenheit.

Physiological and Biochemical Parameters

A wide range of cardiovascular, autonomic and skeletal-muscle
measures have been used in psychophysiological testing. The tradi-
tional cardiovascular measures include heart rate, blood pressure
and electrocardiogram. Without describing the measures available
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through catheterization, it has become possible in recent years to
obtain similar measures indirectly through non-invasive techniques.
Thus via impedance cardiography and echocardiography it is possible
to monitor cardiac output, stroke volume, systolic time intervals
and myocardial contractility. Estimates of peripheral resistance
can be obtained by calculations on cardiac output and blood pressure.
Autonomic nervous system activity can also be assessed by monitoring
skin resistance or skin oconductance. The rate of palmar sweating is
a very good indicator of sympathetic outflow and can be measured very
accurately. In addition, electromyography of the skeletal muscula-
ture provides a very accurate estimate of muscle activity and thus
overall oxygen consumption. Biochemical measures include urine and
blood catecholamines, serum lipids and free fatty acids.

Emotional Stress Test Stimuli

Since psychophysiological stress testing is a relatively new
procedure in cardiovascular medicine, it seems appropriate to utilize
a variety of cognitive tasks. It would be desirable to simulate
"real-1ife! experiences with all degrees of emotional involvement.
However, there is no way to create ''real-life' experiences and still
standardize the input for a heterogeneous population. Therefore, the
experimenter is forced to utilize a broad variety of cognitive tasks,
at least one of which will presumably touch each subject with some
semblance of reality.

Some of the cognitive tasks which have been used in the past in~
clude: mental arithmetic, choice reaction time task, viewing a
horrible film, listening to a vicious argument on tape, word/color
conflict task, competitive tasks, insolvable puzzles, interview fo-
cused upon previous emotionally-laden events, and high challenge in-
structions for a physical task such as cold pressor test or isometric
hand grip.

Regardless of what task is utilized the impact on the subject
will be determined by the degree of challenge imposed by the experi-
menter and the level of difficulty imposed by the task. Thus it is
important at the outset to utilize maximum challenge and expectancy
for excellent performance of the task. Secondarily, but perhaps even
more important, is the staging of the task. Previous experience with
a similar kind of stress testing, exercise tolerance testing, sug-
gests that the test should be graded from a very low intensity pro-
gressively upwards to a level beyond which most subjects can perform.
In both exercise testing and emotional testing the subject must con-
tinue the task in order to obtain valid responses. Verbal prodding
from the experiementer is extremely important for the emotional test
to ensure active involvement throughout.
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Preliminary Test Results

Previous results in numerous psychophysiology experiments have
demonstrated clearly that physiological arousal is a universal re-
sponse to cognitively-demanding, frustration-type, competitve tasks
(Obrist, et al., 1974; Williams, et al., 1975). It is assumed that
these circumstances are generalized to the "real-world", that is,
they characterize individuals accurately regardless of whether the
task is salient or not. One important factor is how the individual
respons uniquely to a progressively more demanding task which in-
volves both low challenge and high challenge circumstances (Dembrow-
ski, et al., In Press). Another factor of great interest is the
rapidity with which the individual shows recovery from a given level
of physiological response. For example, it is likely that individ-
uals who exhibit slow recovery in blood pressure response to a non-
functional, low intensity, static, exertional task are at high risk
of developing essential hypertension (Jacobson, 1978).

Psychophysiological stress testing is currently being tested as
a diagnostic tool in coronary heart disease patients. Heart rate,
blood pressure and electrocardiogram were monitored before, during
and after an ego-threatening quiz in a group of patients with heart
disease (Schiffer, et al., 1976). They found a significant relation-
ship between lability of these parameters and severity of disease.

More recently, this author completed preliminary investigations
on a similar population matched with a control group for comparative
purposes (Sime, et al., 1977). Group differences between patients
and controls were not remarkable in light of Schiffer's findings.
However, when the population was subdivided further according to
behavior type A/B and habitual exercise patterns, the differences
in physiological reactivity became apparent. Patients and controls
with type A characteristics and/or low exercise habits showed signi-
ficantly greater lability than did the type B and/or high exercise
participants. Dembrowski, et al., (In Press) found even more pre-
ponderant differences in cardiovascular responses between Type A
and Type B subjects who were being interviewed and were verbalizing
answers to a history quiz. Thus it would appear that these techni-
ques show promise of becoming viable diagnostic tools for detection
of coronary-proneness or for risk of recurrent infarction.

RELAXATION TRAINING IN CARDIAC REHABILITATION

Considering the previous discussion relating physiological re-
activity (to stress) and coronary heart disease, it is perhaps logi-
cal to assume that therapeutic benefits might be derived from any
treatment which reduces physiological reactivity. Aside from phar-
maceutical therapy which yields numerous side effects, there are
many techniques purportedly effective in reducing physiological
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responses. Among these are biofeedback, autogenic training, medita-
tion and progressive relaxation. The comparative effectiveness of
each is an area of great controversy at present. Many therapists
feel that progressive relaxation is one of the foremost in terms of
long-term effectiveness. Its only limitation is that it requires
extensive training on individuals who must have strong motivation

to continue.

Patients recovering from myocardial infarction are excellent
candidates for long-term behavioral therapy, such as progressive
relaxation. They are frightened by a close encounter with death
and strongly motivated to pursue any therapy which holds some pro-
mise of extending their lives. Thus it seems highly appropriate
to initiate relaxation training into the comprehensive cardiac re-
habilitation program as soon as possible after release from the
hospital. Many clinicians even find it useful to minimize pain and
further myocardial damage in the coronary care unit. Obviously
at this stage it is relatively difficult to invoke training techni-
ques which produce immediate therapeutic results.

Comprehensive cardiac rehabilitation programs currently include
diet management, smoking cessation, medication and supervised ex-
ercise therapy at carefully prescribed levels. The exercise ther-
apy generally requires participation three to five times per week
with supervision for about six months. This frequency and period
of time would also be sufficient to accomplish fairly effective
training in progressive relaxation. Thus it would seem to be ap-
propriate to include relaxation training during each session the
patient attended for exercise training.

Previous investigations have suggested that exercise, in and of
itself, produces some acute reduction in muscle tension (Sime, 1977).
Thus it is logical to assume that exercise might be a '"facilitating"
factor in the relaxation training process. It is generally under-
stood that patients develop awareness of tension levels easier when
overall somatic tension is lower at the outset (Sime, 1978).

Recently this author had a rare opportunity to collaborate with
a clinical team to develop a comprehensive cardiac rehabilitation
program at a community hospital. With all of the preceeding dis-
cussion in mind, we were able to incorporate a relaxation training
program at the end of each exercise session. Training was conducted
by respiration therapists who were personally supervised by this
author. Sensory awareness relaxation training (Sime, 1979), was
utilized at the outset followed immediately by group progressive
relaxation training. The patients were lying in a supine position
on soft gymnasium mats with a 15 inch cushion under the lower legs
to relieve strain upon the lower back. Training sessions were 20
minutes in duration, three times a week for a period of six months.
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Initially, many of the patients thought the program was ridicu-
lous, but within 1 to 5 sessions the majority had experienced a very
pleasant relaxation response. As a result the relaxation session
became the highlight of the program and it appears to be a permanent
aspect of the total program. Anecdotal cases showed some remarkable
results. At least one patient showed decrease in systolic blood
pressure of 40 mmHg pre-to-post session. Many other patients re-
ported dramatic effects upon their occupational and domestic situa-
tions.

In summary, it appears that psychophysiological stress testing
is a viable diagnostic tool which can be considered as an adjunct
procedure in detecting some individuals who are coronary-prone or
at risk of recurrent infarction. Procedures for psychophysiological
testing must include extensive cardiovascular monitoring and stand-
ardized high-challenge cognitive tasks. Pursuant to these tests
it is very appropriate to utilize relaxation training as a major
aspect of the comprehensive cardiac rehabilitation program. Bene-
fits include positive cardiovascular changes and self-reported im-
provements in personal efficiency.
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PHYSICAL ACTIVITY, MOOD AND ANXIETY IN NORMAL

AND POST-CORONARY MALES
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INTRODUCTION

The relationships between physical activity and physiological
health have been examined extensively. Studies have included ob-
servation on physical activity at work (Morris and Crawford, 1958)
and prescribed physical activity programs (Hellerstein, 1974). The
effects of such activity on affective states has not received such
widespread attention, perhaps because the variables concerned are
more difficult to identify and measure. Some attempts have however
been made in this direction (Ismail and Trachman,1973).

This paper consists of two parts. The first part deals with a
group of subjects who attended regular exercise twice weekly for nine
months. The second part deals with a group of patients who recently
suffered myocardial infarction.

PART 1
In the late summer of 1971 a group of volunteers attended the Bir-

stall Fitness Clinic in Leicestershire twice weekly for nine months,
for a course of intensive physical exercise.

Subjects and Methods

The subjects were healthy males aged 40 to 60 years who responded
to publicity concerning the exercise program in the local press.
Forty-seven subjects enrolled for the course and 25 of these attended
regularly and completed the course. All subjects were medically ex-
amined before the first attendance.

49
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A test battery measuring a variety of physiological, psychologi-
cal and physical fitness parameters was employed prior to and on com-
pletion of the course, in order to identify changes in these para-
meters as a result of regular exercise.

The psychological tests included the McNair and Lorr Mood Scale
and the Edwards Personal Preference Schedule. The mood scale measures
the moods of tension, anger, depression, vigor, fatigue, friendliness
and confusion. The Edwards test measures the tracts of achievement,
deference, order, exhibition, autonomy, affiliation, intraception,
succorance, dominance, abasement, nurturance, change, endurance,
heterosexuality and aggression.

A non-exercising control group of 13 non-volunteer males in the
same age group was similarly tested. The fact that the control group
was not drawn from the same population may be seen as a criticism of
the design, but it provides an interesting comparison between volun-
teers and non-volunteers.

Results

The Edwards Test. It will be seen from Table 1 that the volun-
teers differed considerably from the population norm scores on certain
traits, in particular dominance (76%) heterosexuality (64%) and
achievement (61%). Low scores were recorded for deference (26%)
abasement (35%) and exhibition (40%). By contrast the control group
scored high on nurturance (73%) succorance (71%) and heterosexuality
(61%) and low on endurance (36%) and change (40%).

Differences between the initial and final scores for individual
traits were small and nonsignificant, except for the increase in ex-
hibition in the exercise group from 40% to 53% (p < 0.1). However,
when the traits are viewed together, the tendency for the high scores
to increase and the low scores to decrease is also significant (p <
0.05). No such tendency appeared in the control group.

The McNair and Lorr Test. As stated previously, this test mea-
sures seven moods. Five of these moods may be described as unfavor-
able, namely tension, anger, depression, fatigue and confusion. The
other two moods, vigor and friendliness, may be considered favorable.

As can be seen from Table 2 the mean initial scores of the ex-
ercise group were more favorable than the scores of the control group
on all moods except friendliness and, surprisingly, fatigue.

For the exercise group the changes in the moods concerned at the
end of the exercise course were in favorable directions with the ex-
ception of friendliness, which showed a small decrease, and depress-
ion, which remained the same. These favorable changes are signifi-
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cant when taken as a whole, (p < 0.05). Changes in individual moods
were not large enough to be significant, although it is interesting
to note that the two largest changes in the exercise group were re-
ductions in anger and tension.

Reference to the control group scores indicates that caution must
be used in drawing firm conclusions from the favorable changes in the
exercise group.

The control group scores showed favorable changes in four of the
seven moods, namely tension, anger, fatigue and confusion and no
change in depression. Such favorable changes in the control group
tend to be less marked than in the exercise group with the exception
of reduction of anger. '

This paper is concerned with changes in psychological variables
following regular exercise. No mention has been made of those volun-
teers who withdrew and failed to complete the course. It is perhaps
worth mentioning that the initial mean mood scores of those who with-
drew were less favorable on every single mood than the mean scores of
the exercise group. This is highly significant (p < 0.01).

Discussion

The statement "exercise is good for you' may well be true for the
majority of the population where physiological health is concerned.
This study has shown that individuals who volunteer to exercise are
not typical members of the population, but possess a distinct person-
ality and mood profile.

We are not in a position to compel individuals to exercise but must
resort to persuasion and motivation. Exercise volunteers show small
but significant changes in personality and mood as measured by the
Edwards Personal Preference Schedule and the McNair and Lorr Mood
Scale. The changes detected in this study may have been more signi-
ficant if larger groups had been used and if the frequency of exercise
had been higher. Perhaps there is an optimum level of exercise for
each individual at which he benefits maximally in psychological terms
and this level may not be the same as the level for maximum physiolo-
gical benefit.

Summary

Twenty-five male exercise volunteers were assessed for personality
and mood prior to, and on completion of a nine months period of stren-
uous exercise twice weekly. Their scores were compared with a control
group of non-exercising males. The exercise group presented a person-
ality profile differing greatly from the norm in certain personality
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traits, scoring highest on dominance and lowest on deference. Changes
in personality scores at the end of the exercise program were only
marginal, but a significant tendency for the high and low scores to
polarize was demonstrated. This tendency did not occur in the control
group.

In the Mood test, the exercise group initially scored more favor-
ably than the control group on all moods except friendliness. At the
end of the course they demonstrated an improvement in all moods except
friendliness, which decreased slightly, and depression, which remained
the same. The improvements were slight, but marginally significant
when taken as a whole, the greatest improvements being in tension and
anger. The control group also improved four of their mood scores, but
their improvements were generally less marked. It was observed that
those volunteers who withdrew from the course had less favorable
scores on all moods than those who completed the course.

PART 2

Introduction

In recent years the importance of early mobilization following myo-
cardial infarction has been realized (Carson et al., 1973, 1976).
Additionally, many centers now offer a program of physical activity
as part of the cardiac rehabilitation program.

Long term preventative effects in relation to reinfarction have
been demonstrated (Sanne, 1972) as a result of a sustained program of
regular strenuous exercise, but the psychological state of the pa-
tients following exercise has received scant attention.

Patients and Methods

In the autumn of 1977 a program of cardiac rehabilitation by exer-
cise was instituted at Craigavon Area Hospital in County Armagh,
Northern Ireland, as a research trial. Post-infarction male patients
up to the age of 65 years were referred to the trial by the consultant
cardiologist, after satisfying medical criteria of suitability for the
proposed exercise program. Doctor Walsh also assumed overall respons-
ibility for the trial.

Patients were randomly assigned to one of two groups. A battery of

physiological, anthropometric, and psychological tests were applied

to the patients on referral, including the IPAT Anxiety Questionnaire
scale. All patients were again tested after eight weeks, and finally
retested after a further eight weeks. One group, referred to as the

E (early exercise) group attended for exercise in the hospital gymna-
sium for the first eight week period only, while the other L (late
exercise) group attended during the second eight week interval only.
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This double-cross-over design has certain advantages. Each patient
was in an experimental group for one eight week period, and a control
group for the other eight week period. No patient was deprived of the
beneficial effects of rehabilitation by exercise. It also provided

an opportunity to assess the relative merits of an early exercise pro-
gram compared with the same program delayed by eight weeks.

The exercises were isotonic in nature, applied to large muscle
groups moving through wide ranges of movement, in order to increase
the demand on the cardiovascular system without causing excessive
strain on any specific region of the body. Exercises included rowing,
cycling, step-ups, and fast walking. The gymnasium sessions were sup-
ervised by the hospital physiotherapy staff, who ensured a sustained
progression of work load at successive attendances.

Results

The initial, intermediate, and final anxiety scores are shown in
Table 3.

The reduction in anxiety scores for the two groups throughout the
sixteen week period was highly significant (p < 0.01). Further
analysis however, has not revealed any significant difference between
the two groups, either during the exercise or the control periods.

The general tendency for the scores of the two groups to decrease
can be seen from Table 3, but changes in the successive scores of
individual patients varied considerably, some demonstrating large
decreases in anxiety during the exercise period and others demonstrat-
ing increases during the same period. It has not yet been possible
to account for these different patterns, although analysis of corre-
lations with other variables measured in the study may be revealing.

Table 3. IPAT Anxiety Scores

Initial Intermediate Final

E | Mean 28.9 25.5 23.6
S.D. 13.9 12.1 14.1
L | Mean 21.8 19.9 19.0

S.D. 8.7 9.5 8.3
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Summary

Twenty-four male patients who had recently suffered myocardial in-
farction were tested for anxiety score using the IPAT scale.

A double-cross-over experimental design was used to examine changes
in anxiety as a result of rehabilitation by exercise. Reductions in
anxiety scores throughout the trial were highly significant but oc-
curred during both control and experimental situations. It was not
therefore possible to conclude that anxiety reduction was a direct
result of exercise. Exercise should of course continue to be used in
rehabilitation because of its physiological benefits. Further work
is needed to facilitate identification of those individuals who bene-
fit psychologically from exercise.

DISCUSSION

The protective effects of exercise following myocardial infarction
have been demonstrated, but conclusive evidence of improvements in
psychological variables as a direct result of exercise has not yet
been demonstrated.

Part 1 of this paper showed that the personality profiles of exer-
cise volunteers differs from the norm. It may be that those infarc-
tion patients who would volunteer for exercise would show significant
reductions in anxiety, but that other patients may actually find the
exercises anxiety provoking, in spite of the physiological improve-
ments usually associated with exercise.

Part 2 of this paper has posed more questions than it has answered.
It may be that some patients would benefit most from exercise rehabil-
itation only, while others may require a more direct psychological
counseling approach (Naismith et al., 1979). Psychotropic drugs and
relaxation techniques may also have an important role to play with
some patients.

The problem is to devise a screening system to determine the most
suitable course of treatment or combination of treatments for individ-
ual patients.
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RELAXATION TRAINING IN THE TREATMENT OF

ESSENTIAL HYPERTENSION
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INTRODUCTION

Modern psychological treatments of essential hypertension fall
into four major groups (1.) blood pressure biofeedback, (2.) relax-
ation training, (3.) meditation training, and (4.) approaches in
which biofeedback, relaxation and meditation techniques are combined
(Patel, 1977).

Most of the studies comparing blood pressure biofeedback and re-
laxation and meditation training are unfortunately methodologically
unsound (an exception is the recent study by Blanchard, Miller, Abel,
Haynes, and Wicker, 1979) and have produced equivocal results. How-
ever, based on a careful examination of non-comparative studies, it
is safe to say that, in contrast to blood pressure biofeedback train-
ing, relaxation and meditation training have produced small but sign-
ificant reductions in blood pressure with essential hypertensives
which have been shown to persist for up to 6 months (Seer, 1979).

Blood pressure biofeedback training clearly has not fulfilled its
promise. To quote from a recent review:

Given the available data, it appears that BP feedback
may simply be an inefficient method of eliciting a
generalized low-arousal response (Williamson and
Blanchard, 1979).

While there are at least two well-controlled studies which have
found significant blood pressure reductions with progressive relaxa-
tion training (Brauer, Horlick, Nelson, Farquhar, and Agras, 1979;
Taylor, Farquhar, Nelson and Agras, 1977) studies using meditation
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training as treatment technique have attained comparable results but
were much less well controlled. In the present study which aimed at
assessing the effects of concentrative meditation training on phara-
cologically untreated essential hypertensives an attempt was made to
achieve higher methodological standards. After extensive baseline
testing subjects were randomly allocated to one of three groups: (1.)
meditation training, (2.) a treatment element control group, and

(3.) a waiting list control group. Blood pressure was monitored
over a 13-week training and a three-month follow-up period.

A further aim of the present study was to investigate the essen-

tial technique ingredients by applying a '"'treatment element control
strategy'" (Kazdin and Wilcoxon, 1976).

METHOD

Subjects

Forty-one essential hypertensives were selected for the present
study (23 males, 18 females; mean age 43.2). None of the subjects
was taking antihypertensive or psychotropic medication during the
entire experiment.

Assessment Procedures

A1f independent observer recorded baseline blood pressure once
weekly for four weeks using a random-zero sphygmomanometer (Wright
and Dore, 1970). Blood pressure was recorded in the sitting position
after a standard resting period of 5 minutes. Blood pressure was
taken five times at one-minute intervals and a mean value was calcu-
lated for each session. Only subjects with a mean arterial pressure
of 100 mmHg or greater were included (mean arterial pressure = sys-
tolic blood pressure minus diastolic blood pressure, divided by
three, plus diastolic pressure).

During the 13-week treatment/control period all subjects were
scheduled for another five blood pressure assessment sessions with
assessment always preceding any meditation practice. Finally, after
a total of 25 weeks of meditation practice subjects participated in
two final follow-up assessment sessions which were set one week
apart.

Treatments

The main experimental treatment (SRELAX, N=14) was a concentra-
tive meditation technique which was modeled after transcendental
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Table 1. Pretest, Posttest and Follow-Up Means of Systolic
and Diastolic Blood Pressure (mmHg).

Pretest Posttest Follow-up

(sessions 3/4) (sessions 8/9) (sessions 10/11)

SYSTOLTIC

SRELAX 152 148 150
NSRELAX 147 142 139
CONTROL 150 152 -

DIASTOLTIC

SRELAX 104 97 97
NSRELAX 100 93 88
CONTROL 102 104 -

meditation (TM). However, all mystical elements and esoteric voca-
bulary and content were removed, and relaxation and coping are stress-
ed instead. The technique required the subject to sit twice daily for
15-20 minutes in a relaxed position, to turn his or her attention in-
wards toward the effortless mental repetition of a meaningless syl-
lable (mantra) or sound, and to return gently to this sound whenever
the attention attached itself to unrelated thoughts and images. Sub-
jects were also explicitly instructed to practice with a passive "let-
it-happen'" and non-analytical attitude. The major advantage of this
technique oyer other relaxation techniques, such as progressive re-
laxation or autogenic training, is that it contains a detailed system
of dealing with task-irrelevant mental processes which frequently
occur in any given relaxation or meditation technique.

The use of a '"mental device" (Benson, 1975) in our case in the
form of a meaningless sound, is generally considered the most import-
ant element in concentrative meditation techniques (Naranjo and Orn-
stein, 1971). Therefore subjects in the treatment element control
group (NSRELAX, N=14) were not instructed in the use of a sound as
attentional focus but were simply taught to let thoughts go as soon
as they became aware of them, Otherwise this group was closely mat-
ched with the experimental treatment in every respect.

Waiting list control subjects (CONTROL, N=13) participated in
the same type and number of assessment sessions as the other two
groups.
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Fig. 1. Mean systolic and diastolic blood pressure (mmHg) in
sessions 1 through 11 for all groups.

RESULTS

Results were analyzed using repeated-measures analyses of vari-
ance (Winer, 1971). The results of primary interest are presented
in Figure 1 and Table 1.

No significant between-group differences were found for any of
the four pretest sessions. However, there was a significant within-
group reduction of 7 mmHg for both systolic (F (3,114)= 4.46, p<.006)
and diastolic pressure (F (3,114 = 4.10, p<.009) from the first to
the fourth pretest session. This result stresses the importance of
extended baseline testing.

After 13 weeks of training the experimental group (SRELAX) showed
pretest (sessions 3 and 4 combined) to posttest (sessions 8 and 9)
reductions of -4 mmHg systolic and -7 mmHg diastolic.

The treatment element control group (NSRELAX) showed comparable
reductions of -5 mmHg systolic and -7 mmHg diastolic, while the wait-
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ing 1ist control group (CONTROL) displayed a slight increase of 2
mmHg for systolic and diastolic blood pressure. However, for dia-
stolic blood pressure only, the differences were found to be statis-
tically significant (within-group difference: F (1, 38) = 6.07,
p<.02; Session X Treatment interaction: F (2, 38) = 3.78, p<.03).

Twelve out of 14 SRELAX and 11 out of 14 NSRELAX subjects were
available for follow-up testing. SRELAX subjects maintained their
posttest diastolic blood pressure while NSRELAX subjects showed fur-
ther reductions. However, neither between-group (t-test, two-tailed:
t = 1.94, df = 21, p<.07) nor within-group comparisons (paired t-
tests, two-tailed, for posttest-follow-up differences: t<l) were
significant.

A different but closely related way of analyzing these data is to
compare each subject's blood pressure of sessions 5-9 with his or her
own pretest values (sessions 3 and 4 combined) and to express the
difference in the form of percentage reduction values. The percentage
reduction values for systolic blood pressure were small and nonsigni-
ficant. Percentage reduction values for diastolic blood pressure are
presented in Figure 2.

They were statistically significant (between-groups difference:
(F (2, 38) = 3.30, p<.05) and reached -7% in session 9 for the
SRELAX, -8% for the NSRELAX and -1% for the CONTROL condition. Over-
all from pretest to follow-up diastolic blood pressure was reduced by
% in the SRELAX and by 10% in the NSRELAX group.

The problem with group designs is that when large inter-individual
variability in response to treatment occurs, as was the case in the
present study, the ''statistical treatments will average out the clin-
ical effects" (Hersen and Barlow, 1976). If we divide our (SRELAX/
NSRELAX) sample in a median split into responders and non-responders,
we find in the responder group reductions in mean arterial pressure
ranging from 8-17%, with a mean reduction of 12%. Diastolic pressure
was clearly more responsive to treatment than systolic pressure, a
finding which has also been observed in a recent study by Brauer et
al. (1979) although not to such a strong degree. While before treat-
ment 75% (N = 21) of all SRELAX and NSRELAX subjects (N = 28) had
diastolic pressure of 95 mmHg and above, this percentage dropped to
43% (N = 12) at posttest and to 39% (N = 9, total N at follow-up was
23) at follow-up.

DISCUSSION

The results of the present study clearly indicate that the mental
repetition of a meditation sound was not a crucial element of the
technique (see also Smith, 1976). The subjects in the NSRELAX group
who were simply instructed to sit for 15-20 minutes twice a day and
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Fig. 2. Mean percentage reduction/increase in diastolic blood
pressure in sessions 1 through 11 for all groups.

to let thoughts come and go, did equally well, if not slightly
better, although differences between the SRELAX and the NSRELAX con-
dition did not reach statistical significance. The question then
arises, to which other elements or active components can the observed
blood pressure reductions be attributed. (1.) Nonspecific treatment
factors probably made some contribution. However, it is unlikely
that they played a central role. Jacob, Kraemer, and Agras (1977)
have demonstrated quite convincingly that, in general, placebo treat-
ments of hypertension are significantly less effective than medita-
tion and relaxation treatments. (2.) Interrupting one's ongoing
activities twice a day and just sitting quietly in a comfortable
position for a set period of time certainly appear to be important
active ingredients. Various experiments have shown that even short
rest periods can have marked effects on various psychophysiological
parameters (Travis, Kondo and Knott, 1976; Walrath and Hamilton,
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1975). (3.) A further component which to date has received little
attention is the role of meditation attitude. Subjects in the present
study were instructed to adopt a relaxed attitude of for example "just
taking it easy and taking it as it comes'", or '"to not worry about how
well they were performing the technique" and several others. These
self-instructional sentences are implicitly rehearsed in every medi-
tation practice and reports by subjects suggest that they tend to
generalize over time to the person's natural environment.

The results of the present investigation compare favorably with
other studies which also relied exclusively on one single passive re-
laxation or meditation technique (Benson, Rosner, Marzetta, and Klem-
chuck, 1974a, 1974b; Stone and DeLeo, 1976). Studies in which sev-
eral techniques such as relaxation and meditation training, deep
breathing, GSR and EMG feedback training and self-monitoring were
combined to one treatment package have produced larger blood pressure
reduction (Patel and North, 1975). Although the simultaneous appli-
cation of several training procedures makes it impossible to isolate
the active ingredients, these studies nevertheless suggest that a more
comprehensive approach may produce better results.

Most studies investigating the psychological control of essential
hypertension have been primarily sypmtom-oriented and aimed at count-
eracting or reducing sympathetic nervous system activity that is as-
sumed to play a central role in essential hypertension. None of the
studies, including the present one, have investigated what caused
sympathetic arousal in the first place. We need to base future stu-
dies on much more sophisticated psychological and psychophysiological
assessments. Patients who are referred by physicians for psychologi-
cal treatment of elevated blood pressure frequently have normal rest-
ing blood pressures in the laboratory. However, there is more to es-
sential hypertension than resting blood pressure. Blood pressure may
show sharp rises in response to environmental demands. Various re-
searchers (e.g. Henry and Cassel, 1969) have postulated that it is
especially the height of the blood pressure peaks which is crucial in
the development of pathological changes in the vasculature.

It is therefore suggested that in future research blood pressure
should not only be taken under standard resting conditions but also
before, during and after exposing subjects to relevant laboratory
stressors. This would allow us to determine such important parameters
as speed and magnitude of blood pressure rises and the length of time
it takes for blood pressure to return to baseline levels. In addition
blood pressure should be measured in real life situations, either by
the experimenter or subjects themselves. Finally an attempt should
be made to carefully assess the subject's idiosyncratic ways of per-
ceiving, appraising and behavior in response to environmental demands.

Such a comprehensive approach to assessment would constitute a
sound basis for a more comprehensive approach to treatment which
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would make use of specific behavioral techniques (Beiman, Graham, and
Ciminero, 1978), and techniques of cognitive therapy and stress man-
agement. It is hoped that future research will examine the blood
pressure effects of these techniques that aim at systematically
teaching active coping skills and compare them with more passive
techniques such as biofeedback training, and relaxation, and medita-
tion training.
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WE ALL NEED HOMEOSTASIS

P. G. F. Nixon, F.R.C.P.

Consultant Cardiologist
Charing Cross Hospital
London, England

The cardiologist deals with an extensive section of the human
spectrum of disorder and catastrophe. The common conditions included
in this section are:

1. GROSS UNFITNESS where small effort produces symptoms usually
associated with great effort, such as forceful overactivity of the
heart and heayy breathing.

2. ARRHYTHMIAS OF THE HEART, usually fast or irregular beating
and dropped beats.

3. One or more of a CLUSTER OF DISORDERS which include hyper-
tension, hyperlipidemia, hyperglycemia, increased blood coagulability,
hyperuricemia and fluid retention.

4. Acute, subacute or chronic CORONARY SYNDROMES ranging from
mild, infrequent and non-progressive angina pectoris to the cata-
strophic myocardial infarction. Usually the individual has put him-
self into a position where the demands upon the heart outstrip the
competence of the coronary circulation at that period of his life.

He has left no reserves for contingencies after a long period of ex-
haustion, and the disturbances of homoeostasis he brews up are harmful
to the arteries. It is reasonable to believe that overwhelming de-
mands outstrip the competence of the coronary circulation more quick-
ly in the middle-aged than in the young, and more readily in those
with severe coronary atheroma than in those without.

The currently-fashionable technically-oriented medical model is
to see these cardiovascular conditions as a series of capriciously
invasive '"disease'’ processes, each, as it were, with a "life-force"
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of its own--a ''life force' largely beyond the reach of the "possessed"
individual's skill and will--requiring highly skilled and professional
doctors to drive them out.

I have found this model increasingly inadequate during the last
two decades, and I have come to regard it as unacceptable for four
principle reasons:

1. It ignores the linkage of the cardiovascular disorders with
the human disarray which precedes them.

2. It does not offer therapeutic satisfaction.

3. It does not enable individuals to grasp and follow the
essential principles for recovering and defending their health.

4. It manufactures almost exclusive dependence upon doctors
who haven't the time to deal with the real problems, where there
should be a legitimate deployment of the numerous therapists and
teachers in our midst.

I mentioned the linkage of the cardiovascular disorders with
their antecedent human disarray first because I wished to emphasize
our finding that the vast majority of the disorders do NOT come "out
of the blue", without invitation or warning, but only after a pro-
longed period of human disarray. Recognizing and dealing with the
disarray at an early stage is obviously the best way of preventing
the cardiovascular disorders from developing, and this is the theme
of my paper.

The components of the human disarray which we see as precursors
of the cardiovascular disorders are:

1. A high level of behavioral arousal or excitation as judged
by the amount of human effort and sedation required to produce calm-
ness and objectivity, the essential conditions for having useful dis-
cussions about problems, for solving problems, and for adapting and
habituating to fresh circumstances.

2. Deteriorating performance well below the individual's best
coping ability at times of good health.

3. A behavioral pattern diagnostic of exhaustion as described
below.

4. Homeostasis, already violated, or with a very fragile grip
on normality.

Homeostasis is the collective name for the body's mechanisms for
protecting the constancy of the internal milieu against the deforma-
tions which might be induced by changes of the world around us, and
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our individual reactions to them. The body has a multitude of homeo-
static systems. For example, shivering protects against hypothermia
and thirst against dehydration. One of the most important is the
fatigue which warns us not to carry on until we are exhausted, but
the programs and duties of our lives makes us selectively deaf to

its voice, and our conditioning makes us scorn to listen out for it.

These four components of the disarray, namely high arousal, poor
performance, exhausted behavior and homeostasis violation are also
the essential ingredients of self-defeat and loss of morale. They
invite defeat by difficult circumstances and difficult people.

If the current medical model is inadequate for most patients pre-
senting with cardiovascular disorders what can be done? Quite simply
we can look for a different paradigm, one that fits our observations
better than the medical model, offers better therapeutic pathways,
gives individuals greater power to manage things for themselves, and
helps to de-professionalize and liberate the use of human therapeutic
skills.

The paradigm I favor is the HUMAN FUNCTION CURVE (Figure 1) which
places the various aspects of the human condition in their order of
passage from healthy function to the point of breakdown (P). Arousal,
behavioral arousal, describes a continuum ranging from drowsiness or
unconsciousness through '"nmormal' levels of alertness and attention
to heightened states of emotional disquiet and mounting effect such
as rage, alarm, terror and revulsion. Sympathoadrenal activity is
usually closely related to behavioral arousal, and the catecholamine
response to the challenges of every day life in some individuals
approaches the levels found in phaeochromocytoma. Performance refers

—=="TTTTTT T === ==~ - Intended
Fatigue Exhaustion
)
Il health
Performance Actual
P
Healthy tension Breakdown

Arousal =p

Fig. 1. Human Function Curve shows aspects of the human condition
in order of passage from healthy function to point of break-
down. P equals the point at which even minimal arousal may
precipitate a breakdown.
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to the ability to cope with tasks. In healthy function the perfor-
mance can rise to meet the demands and challenges which create
arousal, demands and challenges which may come from "inside'" (e.g.
ambition) or from '"outside" (e.g. the demands of a hard and unstable
social culture). In healthy fatigue from high and prolonged arousal
the performance falls off but can easily be restored by refreshing
sleep. Boredom develops if there is too little stimulation-and too
little to do.

If high and prolonged arousal carries the individual "over the
hump'" and on to his down-slope many vicious circles are set up which
can bring about bewildering changes in the morale, the emotions, the
behavior and the health.

For example, the sleep becomes inefficient with high levels of
arousal and exhaustion, and sleep deprivation tends to carry the
individual down into ill-health or the point of breakdown (P). As
the performance deteriorates the individual tries harder to do what
is intended of him but he only succeeds in arousing himself further
and aggravating the exhaustion. Fighting to close the gap between
what actually can be achieved and what is intended inevitably widens
it, and many people struggle on until they have induced ill-health
or brought about a breakdown. The type A individuals (Friedman and
Rosenman, 1974) are particularly prone to drive themselves angrily
to self-destructive extremes.

The individual's position on his own human function curve can
be recognized either from his external behavior or from the behavior
of the internal milieu. The external behavior is more easily access-
ible to the observer and so I shall describe it in more detail.

DIAGNOSIS OF HEALTHY FUNCTION

The individual feels well. His manner is relaxed and physical
recreation brings pleasure and does not cause guilty reactions.
Burdens and pressures that would cause loss of happiness and health
are rejected. Increasing the arousal enhances the performance.
Other people look upon him and his relationships as healthy and see
him as adaptable and approachable. The qualities required for suc-
cess, namely rapid and flexible thought, originality, vigor, expan-
sion and capacity for sustained effort, are abundant.

DIAGNOSIS OF ACCEPTABLE FATIGUE

The individual feels and shows reasonable fatigue, does not deny
it, and takes steps to recover as soon as possible. Maladaptive
habits that waste time and energy can be modified and unessential
drains on the energy can be jettisoned or deferred. Performance can
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increase with arousal but more effort is required. Disciplined
effort, youthful conditioning for competition, social pressures and
mild stimulants such as coffee and cigarettes play a greater part

in sustaining the performance. Sleep is adequate. Others see the
individual as healthily tired but they are not made anxious because
the qualities required for success are still evident. Therapy is
neither sought nor required, other than reassurance that the fatigue
is healthy.

DIAGNOSIS OF EXHAUSTION

The individual commonly makes strong declarations of health and
virility that are at odds with his observed behavior. He rejects the
need to maintain a reasonable balance between high endeavor and re-
laxation, and sees no need to increase his fitness in preparation
for periods of unusual effort.

Excessive burdens and pressures, disruptive of health and happi-
ness, are accepted as inevitable because the exhaustion reduces the
ability to distinguish the essential from the inessential. Increas-
ing the arousal worsens the performance and sets up a vicious circle
because widening the gap between the actual and the intended perfor-
mance increases the arousal by generating anxiety and insecurity.
Unrealistic views of the gap are adopted, errors increase and per-
sonal relationships deteriorate. Others can see the growth of un-
healthy tension and the symptoms of strain: bad temper, continual
grumbling, longer hours worked but less achieved, repeated minor
sickness and preoccupation, together with insecurity, about health
and the future, procrastination, losing sight of long-term aims in
preoccupation with minor matters, feelings of frustration and per-
secution by colleagues, with complaints of lack of cooperation,
technical jargon and catch-phrases replacing original thought
(Kennedy, 1957).

Previously acceptable mannerisms become neurotic and disrupt
peace of mind of others. Sleep becomes inadequate, increasing the
exhaustion and promoting another vicious circle of deterioration.

The qualities required for success disappear. The mind becomes set
against change, and adaptability is lost. Leadership comes to depend
upon tradition and seniority instead of ability. Eating, drinking,
smoking and talking increase, and a compulsive desire for stimulating
circumstances may dominate life.

Biochemical changes associated with exhaustion and a high level
of arousal may be seen, such as decreases in serum iron and increases
in thyroid and sympathoadrenal activity. The metabolic consequences
include increases in serum cholesterol, triglycerides, uric acid,
glucose, blood coagulability, heart rate and blood pressure (Car-
ruthers, 1969; Theorell et al., 1972; Kagan and Levi, 1974; Clark
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et al., 1975). Fluid retention is common, particularly in women.

Attempts to bring about an improvement often make the doctor
frustrated and anxious because the more severe the patient's ex-
haustion, the more seriously does he resist attempts to reduce his
arousal. Righteous indignation and militant enthusiasm are commonly
used devices which carry the arousal into ill-health. Cardiac ar-
rhythmias, heightened awareness of the heart-beat and neurotic symp-
toms such as chest pain are common, and reassurance provides no more
than temporary relief.

The ill-health brought about by the continuing, or increasing,
arousal of the exhausted individual usually includes symptoms of sym-
pathoadrenal overactivity. The clinical syndromes are numerous and
varied, and can be seen as organic or functional according to the
standpoint of the observer, and the amount of cardiovascular wear
and tear already sustained by the patient. They may come to light
when the patient complains of symptoms but they are often discovered
when a medical examination is made annually or demanded by a spouse.

The syndromes include painless or painful cardiac disability
associated with palpable and audible atrial gallop rhythm (the pre-
infarction syndrome) (Nixon and Bethell, 1974), hypertension and the
metabolic disorders previously mentioned. Diagnosis depends upon the
clinician recognizing that the ill-health is an extension of the ex-
haustion; that it has adequate cause in a high-1life change score, and
that healthy human function is restored by treating the exhaustion
and hyperarousal. It is not obtained by the exhibition of a specific
remedy for a symptom, whether it be methyldopa for hypertension or
coronary artery by-pass grafting for angina pectoris. Anxiety and
conditioning of the individual may have removed insight, and sub-
stituted a paradoxically and blatantly illogical denial. Some in-
dividuals are incredibly tough and can continue to function in the
zones of exhaustion and ill-health for years until they run out of
strength or suffer a breakdown from a chance aggregation of adverse
circumstances.

BREAKDOWN IN HEALTH

Mackenzie (1908) stated that patients with angina pectoris and
coronary artery sclerosis rarely presented for treatment until some
distressing symptom interrupted their lives. He described the var-
ieties of breakdown that we now call left ventricular failure, acute
coronary insufficiency (intermediate coronary syndrome), cardiac
infarction and sudden death. Since his day the behavior of patients
and their ways of breaking down do not appear to have altered (Nixon,
1973).

Events that cause changes in the patient's customary way of life
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can be assessed in magnitude and duration by life-change scoring
techniques, and these usually show a significant rise in the six
months before infarction. There is a highly significant correlation
between these life-change scores, serum uric acid level and the cat-
echolamine output (Theorell et al., 1972). Catecholamine secretion
can reach pheochromocytoma levels and cause profound changes in the
blood pressure, cardiac function, blood coagulability and in the
blood cholesterol, triglycerides and sugar levels (British Medical
Journal, 1971; Kagan and Levi, 1974).

The common causes of high life-change scores before myocardial
infarction are the same as the precursors of other forms of breakdown,
and include conflicts and change at work and at home, changes in
habits, frustration and defeat imposed by others, bereavement, actual
or threatened loss of job and changes of work site which create
housing and traveling problems.

In exhaustion and ill-health there are two main emotional re-
sponses. One is rage or frustration, and the other is insecurity
with despair and hopelessness. Both are accepted as precipitants of
heart failure. They probably correspond to the final common paths
of fruitless activity or giving-up that are followed when the in-
dividual loses the ability to predict and maintain control over his
environment (British Medical Journal, 1975). Apart from coronary
illness and heart failure other forms of breakdown include hyperten-
sion and its complications, cardiac arrhythmias, gout, diabetes
mellitus and hyperlipidemia. I have encountered individuals who
broke down, for example, from venous thromboembolism or pyrexia of
unknown origin when the problems of life became too much for them,
or who avoided a breakdown by arranging a timely hernia repair or an
orthopedic operation. A study of fifty consecutive patients with
coronary and hypertensive vascular disease showed that the factors
precipitating the breakdown were almost as numerous and varied as
the patients themselves. In predicting whether an individual under
hardship might break down, it is more useful to assess his reserves
from his poisition and stability on his own function curve than to
weigh the changes that are pressing upon him.

The individual's position on his own curve is changed whenever
his arousal is increased or decreased, and extreme circumstances can
increase arousal to a point at which no one can remain healthy.

The most important cause of a morbid level of arousal seems to
be the threatened or actual loss of ability to understand and to
control the environment and his affects highly aggressive individuals
more than the passive. The commonest examples seen in cardiovascular
practice are 'people-poisoning' (mind-battering, recurrent anxiety
created by a person or persons whom you cannot escape), unacceptable
time-pressures, high levels of resentment about changes imposed by
others in hierarchies and families, and the fruitless hyperactivity
responses to anxiety.
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The same sort of environmental changes that cause high life-
change scores before a coronary breakdown have been seen by other
investigators as causing the hypertrophy of aggression (Lorenz, 1967),
breakdown in managers (Kennedy, 1957), heart failure (Chambers and
Reiser, 1953), and mental breakdown (Birley, 1973).

Certain deprivations, such as being a migrant or lacking an
adequate support group within the community, predispose to morbid
arousal (Kagan and Levi, 1974).

B

DIAGNOSTIC AND THERAPEUTIC TESTING

The electrocardiogram at rest gives no information about the
performance of the individual. It is a poor predictor of heart
attacks even when it is taken after exercise because it is neither
specific nor sensitive enough (Redwood and Epstein, 1972). The
attempts to record it under conditions of intense emotional arousal
may be more successful (Schiffer et al., 1976).

The coronary arteriogram provides different information about
the heart but it is not a measure of the human function. It is now
well known that crippling angina pectoris and severe myocardial in-
farction can occur in patients with normal arteriograms. It is not
so well known that a middle-aged man with 99%, 95% and 80% narrow-
ings of the three major coronary arteries can be trained to become
a marathon runner (Bassler and Scaff, 1976).

In patients who have once suffered coronary ill-health or break-
down, palpation and auscultation of the chest wall over the apex of
the left ventricle enable the observer to decide within a matter of
moments whether the individual is shifting towards health or a break-
“down. Healthier pulsations are smaller and closer to normal in area;
and the fourth heart sound diminishes and merges into the first heart
sound. A shift towards breakdown is marked by a larger area of left
ventricular pulsation and more easily palpable and audible fourth
heart sound vibrations (Bethell and Nixon, 1973; Nixon, 1974). A
palpable and audible third sound gallop after a coronary breakdown
(except when the patient has trained himself to become an athlete)
indicates either gross left ventricular overdistension or aneurysm
formation in the ventricular wall.

0f all the invasive and non-invasive techniques that are avail-
able in a modern cardiac laboratory to test for impending cardiac
breakdown, I believe that the most useful are the ability to re-
cognize the behavioral changes that mark deepening exhaustion and
ill-health and the ability to detect the abnormal palpable and aud-
ible atrial sound over a distended left ventricle. The physical
signs are recognized by the hand and the ear, and permanent records
can be taken with the apex cardiogram and phonocardiogram (Fig. 2).



P. G. F. NIXON 75

4147

A i 2488

3 4 1 2
T
%’:;\M'Ww;m

N - \

v Y

Fig. 2. (A) The normal diastolic movements and sounds displayed by
simultaneous recording of the apex cardiogram (ADC), the
mitral area low frequency phonocardiodiogram (MALF), and
lead II of the elctrocardiogram. Diastolic filling of the
ventricle occurs in three phases represented by the rapid
filling wave (rfw), the slow filling wave (sfw), and the
small 'a' wave caused by atrial systole. (B) The abnormal
diastolic movements and sounds in a patient with ischaemic
heart disease. The rapid filling wave is attenuated while
the 'a' wave is exaggerated and is accompanied by a loud
atrial sound (4). (Reproduced by courtesy of the Editor,
British Heart Journal, 1973, 35:229).

Hospital care and investigation can be alarming and expensive,
and the arousal caused by admission can precipitate a breakdown. In
most cases of raised blood pressure, angina pectoris, hyperlipidemia
and hyperuricemia it is reasonable for the family doctor to carry out
the first diagnostic and therapeutic test by removing exhaustion and
morbid arousal at home. The patient may then be returned to work at
a rate which does not re-exhaust him and recreate the ill-health.

SURVIVAL TACTICS
Survival tactics include any maneuver which helps an individual

to achieve and maintain his best level of performance to minimize his
risk of defeat by exhaustion, ill-health or breakdown and to diminish
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the likelihood of premature aging of his arteries.

Obvious requirements are:

1. An awareness of position on the human function curve.

2. An awareness of the possibility of shifting the position
on the curve in a better direction, even in the face of apparently
hopeless circumstances.

3. The will and the discipline to achieve a desirable shift.

4, Skill in simple tactics for managing arousal and exhaustion
before they take too deep a bite.

People who become ill or break down with cardiovascular condi-
tions usually have made four serious errors and they should be aware
of them:

1. They have ignored the rule that men are not designed to
function indefinitely under unremitting and maximal effort--periods
of intense workload must be balanced with phases of relaxation.

2. They have failed to get an adequate amount and quality of
sleep.

3. They have failed to keep themselves fit and tough enough
for their chosen life-styles.

4, They have failed to realize that sheer will-power cannot
overcome exhaustion and ill-health; only 'boxing clever' can buy
time for recovery.

Thus while it may take a considerable amount of will-power to
leave the action and go away to'recharge the batteries' when ex-
haustion is beginning to bite, it is essential to do so before the
vicious circle of exhaustion can take hold and destroy the ability
to cope.

The tactics necessarily include methods for reducing arousal,
or obtaining relaxation in the midst of circumstances conducive to
excessive arousal. The skilled masseuse is a particularly effective
teacher, perhaps because she is permitted to touch and because her
ability to induce relaxation provides a pleasant experience which
the individual can soon learn to reproduce for himself.

It is important to know how to avoid sleep deprivation. When
sleep deprivation is prevented it is difficult for an individual to
fall into violation of homeostasis or self-defeating behavioral
patterns.
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It is also important to know how to train the patient who has
suffered from cardiovascular disorders to become fit enough and tough
enough to do what he wants in life without falling into the ever
diminishing and vicious cycles of excessive arousal, exhaustion and
defeat. He must stay on the upslope while he learns how to raise his
human function curve to an adequate height. Once the tactics have
been learned, many patients who have suffered even from multiple
myocardial infarction enjoy training themselves to high levels of
fitness: we have runners and skiers, but we do not go to the point
of producing marathon runners like my friend Terry Kavanagh in
Toronto (Kavanagh, 1976).

Sir John Hackett understood the natural therapeutic processes
very well indeed when he wrote "I had gone into battle as fit as a
prizefighter and certainly owed to this reserve of physical strength
much of the resistance I had been able to offer to the stresses of
the last few weeks. There was not now much left to draw on. I was
soon to fall so low that it would take much time and care to creep
back up again," (Hackett, 1977).

Unfortunately, we have been passing through an era of medicine
in which logic and commonsense have sometimes been displaced by the
pharmaceutists' propaganda which urges little more than the removal
of symptoms with drugs. However, it does not take much nous to see,
for example, that bringing down the blood pressure with a drug is
not the same as removing exhaustion and the smell of defeat. In-
hibiting the heart's responses with a betablocker such as propanolol
is not the same as dealing with frustration, exhaustion and despair.
The heart is an interesting organ: it hasn't a telephone line to
tell consciousness when it has been used badly for too long, and
it tends to complain with pain when it has been ill-used to a danger-
ous degree. I am glad to say that the ability to silence this voice
with drugs and operations is not yet universally accepted as a high
point of medical progress.

In my consulting practice most of the people carrying the labels
of hypertension or coronary disease can achieve healthy function if
they learn how to be rid of hyper-arousal, exhaustion and sleep de-
privation. A great advance is made if they are taught nothing more
than to be still sometimes, and to cultivate a healthy respect for
fatigue.
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